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Sawdust 


Wii I was building the Shaker 
Bench for thisissue, I decided to sit 
down and take a break for a cup of coffee. I 
was alone in the shop, and for a few minutes 
everything was quiet. 

It gave me time to reflect on my progress 
onthe Bench... andto think about the shop 
itself. I began to wonder what a 19th-cen- 
tury Shaker craftsman would think about 
the Woodsmith shop. Screeching routers. 
A modern table saw. Random orbit disc 
sanders. And my favorite Japanese dozuki 
hand saw. 

This didn’t seem like a place for a 19th- 
century Shaker. 

SHAKER STYLE. The Shakers are known 
for their simple, yet graceful furniture. And 
the image this usually brings is ofa group of 
quiet, pious craftsmen working patiently 
with hand tools. 

But the more I learn about the Shakers, 
the more I wonder whether they would 
really feel out of place in our “modern” shop. 

For a religious movement that only had 
about six thousand members at its peak in 
1850, the Shakers developed an incredible 
number of inventions. 

Sister Tabitha Babbitt is usually given 
credit for inventing the circular saw blade 
about 1810. And, in 1828, Brothers Amos 
Bisby and Henry Bennett designed a 
tongue-and-groove machine. (They were 
trying to figure a way to develop a strong 
joint and speed up production of table tops 
and floors.) 

The list goes on. Mortising machines. A 
jig saw made from a treadle sewing ma- 
chine. And even a rather complicated- 
looking surface planer (with a self-feeding 
feature on it). 

Not only were they inventive, but they 
borrowed ideas from outside their commu- 
nities as well. They would adopt and then 
adapt any machine or device that would 
make their work more efficient and accu- 
rate. So while their furniture was simple, 
their machinery wasn't. 

Back to the Woodsmith shop. Yes, I think 
a 19th-century Shaker probably would be 
fascinated with all that goes on in our shop. 
(That is, after he got used to the electrical 
cords running everywhere — their ma- 
chines were usually powered by an ingen- 
ious system of water mills, shafts, pulleys, 
and belts.) 


MAKING SPINDLES. A visiting Shaker 
might be especially intrigued with the 
method I used for making the spindles on 
the Shaker Bench. The Shakers (and most 
everyone else) would probably make the 
spindles for this Bench on a lathe. 

But the problem I’ve always had is turn- 
ing identical spindles on the lathe. And in 
this case, there are 18 of them. All lined up 
close together like a row of soldiers stand- 
ing at perfect attention. Any slight differ- 
ences between the spindles would probably 
be very noticeable. 

How about using a lathe duplicator? That 
would work (ifyou have one), butitinvolves 
a lot of set-up time. You have to make a 
template, and then need a way to keep the 
thin spindles from “whipping” as they’re 
being turned. That requires some kind ofa 
steady rest. 

AJIG. So I got to wondering if there was 
some other way to make the spindles with- 
out a lathe. What I ended up with was a jig 
for “turning” identical spindles with a router 
and electric drill, see page 18. 

Each spindle starts out as an ordinary 
dowel rod that’s “chucked” into the drill. 
Thenit’s set into the jig (sortofacradle) and 
as the dowel is turning, a router is run over 
the top of it to cut the taper. 

I know. It sounds a little strange — but it 
actually works. Once I got going I was able 
to turn out perfectly identical tapered spin- 
dles in under seven minutes each. (The 
Shakers would have been impressed.) 

The results were so good that I built a 
slightly larger jig using the same principle 
to make the “cigar-shaped” legs for the 
Bench. Then I made three more legs on the 
same jig and ended up with a little oak stool 
(see page 16). 

HELP WANTED. As we plan for future 
growth, we're looking for another full-time 
editor to join our staff here in Des Moines. 
Candidates should have first-hand knowl- 
edge of woodworking and a background in 
writing and communicating ideas. 

If you're interested in this position, write 
usaletter explaining alittle about the wood- 
working you've been doing lately and your 
writing experience. 

Send your letter to Doug Hicks, Manag- 
ing Editor, 2200 Grand Avenue, Des 
Moines, IA 50312. He'll get back to you ina 
few days. 
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= Ey pa aes Seven Great Tips. 1) Pipe Clamp 
Tips & Techniques 3j 4 | Sawhorse. 2) File Guide. 3) Depth 


Stops for Router. 4) Stop Collar. 5) Cutting 
Biscuit Slots. 6) Finger Shield. 7) Bungee 
Cord Clamp. Plus Two Quick Tips. Portable Wo kben 


page 6 


? Saye A solid top doubles as a sturdy 
- orkbench : [6] bench vise. And when the top is “un- 


buckled” from the base, the whole bench 
can be easily carried to the job site. 


2 eee Blada Smooth cuts, tight curves, or fast re- 
[Band Saw Blades | [12 sawing — there’s a blade for every 


band saw task. Here’s what to look for, 
plus some tips for using different blades. 


1 | 1) Shop-Made Dowels. 2) Fluting 

—! Tenons. 3) Custom Sanding Block. 
4) Drawing Arcs. 5) Wooden Bench 
Dogs. 6) Preventing Slip During Glue-Up. 


T T | The seat for this Stool is actually a 
|Three-Leg Stool | [16 number of pieces glued up to look 


like a solid slab of quarter-sawn oak. 


[18| Turning lots of identical spindles 
A on a lathe takes time. We did the 
same thing quicker — with a router, elec- 
tric drill, and this simple jig. 


Routing Spindles _ 


Routing Spindles page 18 


(22) A table saw can be used in place of 
- hand tools for rough shaping the 
seat on this Shaker-style Bench. 


Shaker Bench —__ 


are eer) i | Cherry wood gradually darkens 
[Finishing The Bench bo over time. But a similar effect can 


be achieved in a day with the right stain. 


Shaker Bench z page 22 


aeee Hardware and supplies needed for 
[So EES = 31 the projects in this issue. 
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Tips & Techniques 


PIPE CLAMP SAWHORSE 


E A pipe clamp can be used for 
more than clamping. In my 
shop, a pair of clamps (threaded 
on both ends) doubles as a saw- 
horse. (I don’t have room in my 
shop for “boarding” a conven- 
tional sawhorse.) 

To make the clamps work asa 
sawhorse, cut one stretcher and 
two “feet,” see Fig. 1. (I used 


STRETCHER 


LENGTH OF PIPES 
WILL DEPEND ON 

DESIRED HEIGHT 
OF SAWHORSE 


PIPE FLANGE 
TO FIT PIPE 


2x4's.) Then, pipe flanges are 
used to attach the pipes to the 
feet. (Flanges are available at 
hardware stores for around $2.) 
Finally, to add stability on an 
uneven floor, I glued a pair of 
Y''thick “horseshoes” to the 
bottom of each foot, see Fig. 1. 
Peter Williams 
Corpus Christi, Texas 


FILE GUIDE 


WA cabinet scraper is sharp- 
ened by burnishing (bending 
over) the edge. But before it can 
be burnished, the edge must be 
filed flat and square to the face. 
It’s difficult to do this without 
rounding over the corner. 

To avoid this, I use a file guide 
made from two pieces of scrap, 
see Fig. 1. 


Va"-THICK PAD 


CUT GROOVES 
TO ALLOW 1⁄4" GAP 
BETWEEN BLOCKS WHEN 
FILE IS PINCHED (SEE DETAIL) 


DEPTH STOPS FOR ROUTER 


When routing a single dado, I 
sneak up on the final depth by 
lowering the bit between passes. 
But when routing a series of 
dadoes to the same depth, I do 
something a little different. 
Instead of changing the depth 
of cut and completing one dado 
and then moving on to the next 
dado, I make a shallow cut in 
each. Then I proceed to cut a 


slightly deeper cut in each. And 
then continue this process until 
they are all cut to final depth. 
The easiest way to do thisis to 
add a set of auxiliary base plates 
to the bottom of the router, see 
Fig. 2. Note: Two of the plates 
are 14" Masonite, the third is 
116" plastic laminate (Formica). 
To start out, adjust the height 
of the bit to the finished depth of 


the dado, see Fig. 1. (Once the 
bit is set, leave it alone.) Then 
carpettape the auxiliary plates to 
the base of the router, see Fig. 2. 
Now remove one plate at a 
time to lower the bit, see Fig. 3. 
The final pass will be a 116"-deep 
skim cut thatleaves a clean dado 
at the correct depth. 
David A. Cole 
Goodlettsville, Tennessee 


The scrap pieces have match- 
ing grooves that hold the file. 
When the file is in place, there’s 
agap between the blocks for the 
scraper blade. By running the 
scraper between the blocks, the 
file will always cut a perfectly 
flat, square edge, see Fig. 2. 

Fred Jones 
Rock Island, Illinois 


SLIDE SCRAPER BACK 
AND FORTH ACROSS FILE 


OP COLLAR TIP 


eras 


LDS E 


Steel drill bit stop collars prevent 
abit from going too deep. But they 
can mark or burn the surface of 
the workpiece. To prevent this, I 
place a nylon washer under the 
stop collar. 

Nylon washers can be pur- 
chased in avariety ofsizes. Or you 
can cut your own from a plastic 
coffee can lid. Note: When setting 
the stop, remember to include the 
thickness of the washer. 


L Dan Armstrong 


FIRST: 
SET HEIGHT OF 
ROUTER BIT 


Martinez, Georgia 


SECOND: ATTACH DEPTH STOPS 


NEXT TO LAST PASS 
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CUTTING BISCUIT SLOTS 


E Onarecent project, I used bis- 
cuits to join shelves to the sides 
of a cabinet. Normally the short 
slots for the biscuits are cut with 
a plate joiner, see Fig. 1. Laying 
out and cutting the locations of 
the slots on the ends ofa shelfis 
straightforward. But setting upa 
guide fence for the plate joiner to 
cut the slots on the inside face of 
the cabinet sides can require a 
lot of measuring. 

So instead of using the plate 
joiner to cut short slots in the 


sides, I used the table saw and 
cut a stopped dado for the bis- 
cuits, see Fig. 2. 

To do this, first mark the loca- 
tion of the center of each shelfon 
the sides of the cabinet. Then 
cutadado centered on the layout 
line to accept the biscuits, see 
Fig. 2. After the slots and dadoes 
are cut, the biscuits are glued in 
the shelf slots, then the biscuits 
are glued into the dadoes. 

Dennis Amy 
Burlington, Ontario 


FINGER SHIELD 


When using my router table, I 
like to keep my fingers away 
from the bit. So for routing small 
pieces, I made a safety shield 
that grabs the workpiece and 
shields my fingers from the bit. 
The shield is made from a 
piece of 1⁄4"-thick Plexiglas with 
a pair of 1"-dia. dowel handles, 
see Fig. 1. A smaller piece of 
Plexiglas attached to the first is 
optional — it provides clearance 
for the nut or screw that holds 
the bearing on the bit when rout- 


SLOTS ARE 

NORMALLY 
| cuT WITH 
PLATE 
JOINER 


CUT DADO. 
FOR BISCUITS 


1⁄4"-THICK 


PLEXIGLAS 
PLEXIGLAS |] 5 S 
= oo CLEARANCE 
= S 
SE SS 
CARPET TAPE 


OPTIONAL SS SL 


#8 x 11⁄4" 


BIT CLEARANCE fi 
(SEE DETAIL) © 


BUNGEE CORD CLAMP 


E Clamping across two edges 
that aren’t parallel is just about 
impossible to do with ordinary 
clamps. I recently faced this 
challenge when attaching edg- 
ing strips around a table top 
shaped like a boat, see Fig. 1. 
To do this, first I clamped a 


pipe clamp across both sides of 
the workpiece. Then I hooked 
bungee cords around the 
clamps and stretched them 
around to hold the edging strips 
in place. 
Charlie Beach 
Marthasville, Missouri 


ing thin workpieces, or when 
taking a deep cut, see Fig. la. 
Iuse double-sided carpet tape 
to hold the workpiece firmly on 
the bottom of the shield. 
Peter Gibeau 
West Bend, Wisconsin 


Vq"-THICK 


QUICK TIPS 


SEATING T-NUTS 


E Driving a T-nut into a hole 
with a hammer can result in the 
workpiece splitting or the T-nut 
going in crooked. To prevent 
this, I install T-nuts with a vise. 
Just place the T-nutin the hole 
and then position the workpiece 
between the jaws of the vise. As 
the vise is slowly tightened, the 
T-nut is seated in the hole. 
Michael B. Thoma 
Upland, California 


SCRAPING GLUE 


M Scraping dried glue from a 
glued-up panel is work. Espe- 
cially if the glue is completely 
dry. So to make it easier to 
scrape away the glue, I soften 
the glue by rubbing it briskly 


with a block of wood. 

The heat generated by the 
friction softens the glue, making 
it easier to scrape away. 

Richard A. Parry 
Quakertown, Pennsylvania 
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Portable Workbench 


This bench is designed to be light enough to carry around, 
yet strong enough to provide a stable work surface. 


Y ears ago, when I first saw a portable 

bench like this one, I was impressed. 
And intrigued. Could I design and build one 
out of wood — without using a lot of steel or 
aluminum? I finally decided to give it a try. 

There were a number of requirements for 
this workbench. It had to be strong and sta- 
ble. Butstill easy to fold upand carry around. 
And the top had to open and close like a vise 
without requiring a lot of special hardware. 

BASE DESIGN. The first design challenge 
was the base. Manufactured benches have 
metal bases that look like they were de- 
signed to hold up a lunar module. And the 
legs fold up, so the whole bench can be car- 
ried around like asuitcase. Itdidn’ttake long 
to see this leg system would be difficult to 
build out of wood. 

So I tried something different. I started by 
making a strong, wide base from 3⁄4" ply- 
wood. Then, to make the bench easier to 
carry, the top lifts off, and the legs fold in flat 
against a stretcher, see photo below. 

VISE MECHANISM. Another design chal- 
lenge was the vise mechanism in the top of 
the bench. For the vise screw, I knew a 
threaded rod would work the best. But [had 
to figure out how to get the rod and the top 
to work together. 

Wooden runners and guides were the an- 
swer. They slide in and out like extension 
glides for a drawer. And the runners and 
guides give the top solid support. 


‘o store or move theworkbench,just With bench dogs, the clamping ca- The inside of each vise face has a 
release the draw catches. Then, lift pacity of the top is increased from?" V-groove to allow the bench to hold 
off the top and fold in the legs. to 17". Big enough forasmall panel. round or irregular-shaped objects. 
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EXPLODED VIEW MATERIALS 
#8 x 2" Fh 
woopscrEw BASE 
A Legs (4) Y ply x 734 - 27⁄2 
NOTE: B Edging (4) Ya x Va -27⁄2 
SEE PAGE C Stretcher (1) Ya ply x 25 - 18% 
TOIFOREXPIODED D Edging (1) Yax Va -25 
E Feet(4) y4x3-12 
MECHANISM 
F Pads (4) ¥axy-3 
TOP 
G Core (1) Ja ply x 14 -28⁄2 
H Skins (2) * Va x 144 - 28% rgh. 


#8 x 34" Fh: 
WOODSCREW 


#5 x58" Rh 


Gee WOODSCREW 


#8 x 11⁄4" Fh 
WOODSCREW 
PAD 


OVERALL DIMENSIONS: 
30"W x 24"D x 32"H 


#4 x 12" Rh 
WOODSCREW 


CROSS SECTION (VISE MECHANISM) 


CUTTING DIAGRAM 


1 Edging- Short (2) 
J Edging -Long (2) 
K Vise Faces (2) 


VISE 

L Runners (4) 

M Guides (4) 

N Spacers (2) 

© Handwheels (1) ` 
P Catch Blocks (4) 


Yax 1Va- 15 rgh. 
Yax 14-30% rgh. 
¥% x 14- 30V4 rgh. 


Yax 2-17% rgh. 
yax 3-16 
Yax 12-16 
yax 4-10rgħ. 
Yyx 14-2 


“Cut from Tempered Masonite 


SUPPLIES 


BASE & TOP 

e (4) 11⁄2" x 18" Piano Hinges w/Screws 

e (4) Mag, Catches w/Strikes and Screws 
© (6) Draw Catches w/Screws 

(26) #8 x 14" Fh Woodscrews 

(14) #8 x 2" Fh Woodscrews 


VISE 

(1) 1"-Dia. Dowel 36" long 

(2) Vo"-Dia. Dowel 234" long 

(2) %'-16 x 1774" Threaded Rods 
(2) %"-16 Cap Nuts 

(2) %" Flat Washers 

(2) 3@'-16 Lock Nuts w/Nylon Inserts 
(6) 34" |.D. x 1" O.D. Nylon Spacers 
(2) %'-16 Threaded Inserts 

(2) 6d Common Nails 

(8) #8 x 94" Fh Woodscrews 

(16) #8 x 1° Fh Woodscrews 


Ja" x 51⁄2" - 72" (2.75 Bd. Ft.) 


a 


Ya" x 51⁄2" - 72" (2.75 Bd. Ft.) AP 


<4+— GRAIN DIRECTION 


NOTE: ALSO NEED 4' x 4' SHEET OF 1⁄4" TEMPERED MASONITE 
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BASE 


The base on this 
portable workbench 
has to be strong and 
stable. Otherwise, 
you're not going to 
work on it. I de 
signed the stretcher 
and the legs wide 
enough to support a lot of weight and stand 
up to the heavy blows of a hammer. 


LEGS 


The fourlegs (A) are cutto size first, see Fig. 
1. (I used %-thick birch plywood.) Then to 
preventthe edges of the plywood from splin- 
tering, I added edging (B) to the outsides. 

Note: Hardwood plywood is usually alittle 
less than 34" thick. But I still used 3⁄4"-thick 
birch for all the edging pieces. This way the 
edging could be planed flush with the ply- 
wood after it was glued on. 

Shop Tip: To trim the edging flush with- 
out digging into the plywood, run a strip of 
masking tape beside the edging, see Fig. 1a. 
The tape protects the plywood and lets you 
know when to stop planing. 

When the workbench is complete, the top 
of the bench rests right on the legs. So to 
make the top section easier to set in place, I 
routed a chamfer along the top edge of each 
leg, see Fig. 1b. 


STRETCHER 
When the legs are complete, cut the 
stretcher (C) to size, see Fig. 2. lalsoadded 
edging (D) to the top of the stretcher. 


EDGING 
(Va"x Ya") 


TOP EDGE s 


EDGING 
SEE DETAIL b! 


PLANE EDGING 


PREVENTS Pl 
FROM TEARING OUT 


A cut-out in the top of the stretcher be- 
comes a handle for carrying the base, see 
Fig. 2a. And I also cut a section out of the 
bottom of the stretcher, see Fig. 2b. 

Shop Note: To make the handle easier on 
the hands, I softened the edges with acham- 
fer bit in the router. Why not use a round- 
over? I've found rounding over the edges of 
plywood tends to create splinters. 

PIANO HINGES. A sturdy base wasn’t hard 
to design, but it had to be portable too. To 
allow the base to fold flat (see photo on page 
6), each leg is attached to the stretcher with 
apiano hinge. This solved the problem with- 
out sacrificing rigidity. 


To mount the hinges, screw them down 
flush with the edges of the stretcher, see 
Figs. 3 and 3a. (Offset the hinges so the 
screws don’t hit each other.) 

ASSEMBLY. Now assemble the base by 
clamping two legs together, and center the 
stretcher on the joint line, see Fig. 4. Then 
drill pilot holes and screw down the hinges. 


FEET 


Atthis point the base is strong — but adding 
feet (E) extends the base and provides sta- 
bility, see Figs. 5 and 6. (Design Note: To 
remove the sharp point from each foot, I cut 
off the top outside corner at 45°.) 


EDGING | 
(Ya"x 34") 


1834" 


STRETCHER 


#5 x 59" Fh 
WOODSCREW 


OFFSET PIANO 
HINGES TO KEEP 

SCREWS FROM HITTING 

EACH OTHER 


#5 x 5g" Fh 
WOODSCREW 


CHAMFER 
“ees 
(MAKE FOUR) | A 
(1a" x 34" x 3") 


LEGS FLUSH WITH 
BOTTOM OF FEET 
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Next, pads (F) can be glued on the feet, 
see Fig. 5. These pads lift the base off the 
ground and allow the bench to sit squarely 
onan irregular floor. 

To attach the feet, just glue and screw 
them from the inside, see Fig. 6. 
But make sure the legs are flush 
with the bottom ofthe feet — not 
the bottom of the pads. 

MAGNETIC CATCHES. There’s 
one final problem with the base. 
The legs will swing open and 
shut as you carry it around. To 
prevent this, I mounted mag- 
netic catches to the insides ofthe 
legs, see Fig. 7. 

First, drill a %g" hole and glue 
in the magnetic catch. Then, 
stick the strike plate on the mag- 
net and press the leg against the 
stretcher, see Fig. 7a. This will 


TOP 


The top of this work- 
bench isn’t a single 
slab like on a typical 
bench. It’s really two 
pieces — one fixed 
and one movable. So 
the top opens and 
closes like a vise. 
TOP. Three layers 
of material make the top of this bench 
strong. I sandwiched a core panel of ply- 
wood between two pieces of Masonite. I be- 
gan asifthe top were one piece, then cutitin 
two after adding edging strips. 

First, cut the core (G) to finished size, see 
Fig. 8. Then cut both "thick skins (H) of 
Masonite alittle oversize. (Note: I used tem- 
pered Masonite for more durability. Stand- 
ard Masonite is not as strong, It tends to 
flake apart with use.) 

After gluing up the layers, trim the edges 
with a flush trim bit in the router, see Fig. 8a. 

EDGING. Next, add edging (I) along the 
ends, see Fig. 8. Then, after cutting the ends 
flush, add edging (J) to the front and back. 

VISE FACES. After the edging is attached, 
the topis cutinto two pieces, see Fig. 9. Then 
two vise faces (K) are added to the inside 
edges. These are really just two more strips 
of edging. But I made them a little different. 

First, I wanted to be able to replace the 
faces if they got banged up. So they’re 
screwed in instead of glued, see Fig. 9a. But 
before screwing them in, cut a v-groove on 
each vise face so they can grip round objects, 
see photo on page 6. 

Finally, to complete the top sections, I 
drilled a series of holes for bench dogs, see 
Fig. 10. This increases the clamping capac- 
ity of the vise from 7" to 17". (To make the 
dogs, refer to page 15.) 


leave atiny mark for locating the strike plate. 
Note: Sometimes it’s easier when clamp- 
ing a panel vertically to set it on dogs. If you 
want to do this, you'll need to drill some 
holes in the stretcher, see box at right. 


FIRST, MOUNT 
CATCH, THEN ATTACH `~ 
PLATE AND PRESS 
AGAINST STRETCHER 


To make it easier to hold vertical pan- 
els, holes can be drilled in the stretcher. 
Then, insert the bench dogs (used on the 
top), and set the panel on them. 


VERTICAL DOGS 


= 


| 


NOTE: CUT EDGING FROM 
34" STOCK, 11⁄4" WIDE 


EDGING 


SECOND: 
ADD VISE FACES 


VISE 


SECOND: cuT v-GROOVE 
AND SCREW IN PLACE 


#8 x 11⁄4" Fh 
WOODSCREW 


e _ NOTE: SEE PAGE 15 
FOR MAKING BENCH DOGS 


HOLES AND TOP EDGES 
(EXCEPT VISE FACES) 
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VISE MECHANISM 
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The topis screwed to 
a pair of vise mecha- 
nisms. Each vise has 
a threaded rod that 
“drives” a sliding 
runner in and out ofa 
guide unit, refer to 
} Fig. 24 on the next 
page. To get a good fit, I built the vise from 
the inside out, starting with the runners. 


RUNNERS 


Begin by ripping four halves for the runners 
(D) to width, see Fig. 11. Then rip a "wide 
groove on one face of each, see Fig. 11a. 
(This is for the threaded rod torun through.) 
Next, glue the halves together with the 
grooves facing each other, see Fig. 12. 

Shop Note: To align the grooves, I used 
square plugs. Once the runners are clamped 
together, remove the plugs. But don’t throw 
them away. (You'll use them later.) 

TONGUE. The top of the workbench is 
screwed to a tongue on the top of each run- 
ner. To create this tongue, cut a rabbet on 
each face of the runner blank, see Fig. 13. 

Now, cut each runner blank into two 
lengths, see Fig. 14. These pieces should 
match the widths of the two top sections. 

FRONT RUNNERS. The runners need a few 
modifications before assembly. To seat 
some nylon spacers at the front end (refer to 
Fig. 20), the short, frontrunners needa shal- 
low hole drilled in them, see Fig. 14a. 

Shop Note: To guide the centerpoint of 
the drill bit, use the same plugs that kept the 
runners aligned. Plug the holes and mark an 
“K” to indicate the centers. 

SLIDING RUNNER. Now, the longer (back) 
runners need to be trimmed to slide easily in 
the guides. This is done by re-cutting the 
rabbetsthat created the tongues, see Fig. 13. 
Simply set the dado blade so the rabbet is 
V16" wider and 149" deeper. 


GUIDE UNITS 


A pair of guides sandwich each runner, al- 
lowing the runners to “telescope” in and out. 
After cutting four halves for the guides (M) 
to size, rip a groove down the length of each 
piece, see Fig. 15. The depth of this groove 


NOTE: Also 
CUT 1⁄4" CHAMFER 
ON BOTTOM EDGE 


GUIDE (HALF) 
(94" x 319" x 16") 


DOWEL HANDWHEEL 


VISE MECHANISM EXPLODED VIEW 


LOCK NUT 
AND WASHER 


RUNNER (HALF) 
(3%4" x 2" x 1734") 


PLUGS ALIGN RUNNER 
HALVES WHILE CLAMPING 


SLIDING 
[RUNNER 


should match the depth of the original rab- 
bets in the runner blanks (34"). 

SPACERS. Unlike the runners, the guide 
halves aren’t glued together — spacer (N) 
holds them apart. This way, the back runner 
can slide in the guide unit, see Fig. 16a. 

Cut each spacer blank to match the length 
of the guides and the width of the runners, 
see Fig. 16. Then to determine the thickness 

pa SE 
a. NOTE: a: 
ASSEMBLE GUIDES 
A AROUND RUNNERS 


TO FIND THICKNESS 
OF SPACER 


SPACER 
(34" x 112" x 16") 


of the spacers, dry assemble the guides 
around the front runners, see Fig. 16a. 

When the spacers fit between the runners 
and the guides, screw the guides and spac- 
ers together, see Fig. 17. 


VISE MECHANISM 


To drive the sliding runners in and out, a pair 
of handwheels turn threaded rods. 


5 tee 


WOODSCREW 


SPACER 
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HANDWHEELS. The handwheels start out 
as square blanks with two holes drilled in 
each — one hole fora handle and one for the 
rod, see Fig. 18. Next, cut a shallow kerf 
across each blank for across pin. (The cross 
pin locks the handwheel on the rod.) 

Now, the handwheels (O) can be cut 
round and the edges softened. For handles, 
glue a dowel in each handwheel, see Fig. 18. 

THREADED ROD. Next, the rods can be cut 
to size, see Fig. 19. Shop Tip: Before cutting 
the rod, thread a nut beyond the intended 
cutline, Removing the nut after the rodis cut 
will repair any damaged threads. 

With the rod cut to size, drilla hole in it for 
the cross pin (6d common nail), see Fig. 19. 
To help the bit get started, I filed a flat spot 
near the end of the threaded rod. 

HANDWHEEL ASSEMBLY. Attaching each 
handwheelis a three-step process. First, the 
handwheel is locked on the end of each rod 
with a cap nut and the cross pin, see Fig. 19. 
Next, slip three nylon spacers and the front 
runner on the rod, and secure them with a 
washer and lock nut, see Fig. 20. Finally, the 
front runner can be screwed inside the front 
end of the guide unit, see Fig. 21. 

SLIDING RUNNER ASSEMBLY. Finally, it’s 
time to install the sliding runner, see Fig. 24. 
But the sliding runner won't work until it’s 
connected to the threaded rod. To connect 
them, I added across dowel with a threaded 
insert, see Fig. 24a. As the rod turns, this 
dowel drives the runner in and out. 

To do this, I drilled a hole through the 
runner, see Fig. 22. Then I mounted a 
threaded insert into a dowel, see Fig. 23. 

Shop Note: If you file or cut a flat surface 
on the dowel, then you'll reduce the amount 
of tear out when installing the insert. 

After the dowelis cut, setitin the hole (flat 
side facing back), see Fig. 24. Then slide the 
runner in, turning the handwheel until the 
rod engages the insert. (Joint or sand the 
sides of the runner ifit fits too tight.) 


FINAL ASSEMBLY 


Now it’s time to put the bench together. 
First, the vise assemblies are locked to the 
base with draw catches, see Fig. 25. (To do 
this, catch blocks (P) must be mounted 
first.) Then, catches are mounted across the 
feet to lock the legs in the open position. 

Next, the tops of the workbench are 
screwed into the runners of the vise assem- 
blies, see Fig. 26. The front section ofthe top 
should be flush with the fronts of the vise 
assemblies. And the back section should be 
flush with the backs. Note: The movable 
runner should also be screwed flush with 
the back edge of the top, see Fig. 26. 

To complete the bench, give ita thorough 
sanding. Finally, I protected my bench with 
acouple coats of polyurethane. 


8] 


HOLE 


12" -DIA. DOWEL 
234" LONG 


3" -DIA. 
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BACK OF BLANK 


NIP HEAD OFF 
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14"-DIA. 
HOLE 


14" ROUND-OVER 
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Ee 


Vs" THREADED ROD 
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“FLAT SECTION 
FACES REAR 


ROD ENGAGES THREADED 
INSERT IN CROSS DOWEL 


NOTE: IF TIGHT, SAND OR 
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THORORESSS, 


TECHNIQUES & 


JIGS 


Band Saw Bla 


I first realized how versatile 
the band saw is when I saw 
one being used in a butcher 
shop. But whether it’s cutting 
meat, wood, or metal, it is 
basically the same tool—the real 
difference is in the blade. 

Band saw blades look simple. 
A thin band of metal with teeth. 
But browse through any wood- 
working catalog. The number of 
choices can be intimidating. 

It would be nice if there was a 


es 


monare standard (orraker), skip 
tooth, and hook tooth blades, see 
the examplesatleftand drawings 
below. Each one is used for mak- 
ing a different type of cut. The 
difference between them is the 
cutting angle of the teeth (the 
rake), and the amount of space 
between the teeth (the gullet). 
STANDARD BLADE. Standard 
tooth blades are usually nar- 
rower (46! to 1⁄4"-wide) and have 
the most teeth per inch. They’re 


“combination” blade for a band evenly spaced so the teeth and 
saw justas there is fora table saw. o 2 Ch 10° gullets are the same size. 
Untoriinatelr no pand faw 4 RAKE Z RAKE A BAKE ae canine aigle on the 
ade can do everything well. > standard blade is 0°. This means 
But choosing the right blade 90° ae ty the teeth are 90° to the back of 
doesn’t have to be a guessing the blade, so they don’t really cut 
game. You just have to know E the wood — they actually scrape 
which questions to ask. Ye ve go it instead. This allows the 
BLADE SELECTION ete 
To select a band saw blade, the STANDARD SKIP HOOK workpiece slow and steady intoa 
first question I ask is how tight a standard tooth blade. 


curve I'll cut. The narrower the blade, the 
smaller the circle it will cut. 

BLADE WIDTH. So why not leave a narrow 
blade on your band saw all the time? It may 
cut circles well. But when resawing or cut- 
ting a straight line in thick stock, a narrow 
blade can bend or flex under pressure. The 
result is either a wavy cut or one that’s not 
square but “barrel-shaped”” 

A narrow blade also heats up faster than a 
wide blade. If it gets too hot, the teeth will 
soften and dull, ruining the blade. 

SMOOTH OR FAST CUT? The next question 
I ask when selecting a band saw blade is 
whether I want to cut quickly or end up with 


a smooth cut. There are two things that af- 
fect how a blade cuts. The pitch of the tooth 
and the tooth pattern. 

PITCH. Tooth pitch can throw you — it’s 
nottheangle or the slope of the teeth. It’sthe 
number of teeth per inch (tpi). The more 
teeth a blade has, the smoother the cut. 
(Each tooth is cutting smaller shavings off 
the wood.) But because the shavings are 
smaller, you have to cut much slower. Oth- 
erwise the blade will get too hot. 


TOOTH PATTERNS 


There are a lot of different tooth patterns for 
band saw blades, but the three most com- 


SKIP TOOTH BLADE. The skip tooth blade 
has a 0° cutting angle just like the standard 
blade. But the skip tooth blade only has half 
the number of teeth as the same size stand- 
ard blade (it’s missing every other tooth). 
This increases the size of the gullets so the 
skip tooth can cut a little faster than the 
standard blade. Of course, the end result is 
not quite as smooth. 

HOOK TOOTH BLADE. The teeth on the 
hook tooth point down a little (usually at 5- 
10°). So they cut the wood — notjust scrape 
it. And because it cuts more aggressively 
and needs to hold more sawdust, the hook 
tooth blade also has larger rounded gullets. 


SKIP TOOTH 
(4 TPI) 


Seroll-type Cuts: For tight circles, I 
use a Ye" standard blade with 14 tpi. It can 
cut a circle with a Ys" radius, and it leaves 
a nice, smooth surface. But narrow blades 
need more support, refer to next page. 


Gentle Curves: cut gentle curves wide 
and sand tothe line, soasmoothfinishisn’t 
needed. A Y,"-wide skip tooth blade with 4 
tpi works well. The small number of teeth 
and wide gullets lets me cut quickly. 


Resawing: Resawing wood into thin 
stock creates a lot of resistance. A Y'"-wide 
blade won't flex or bend easily. And a hook 
tooth pattern with 3 teeth per inch (tpi) will 
clear out the waste quickly. 
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NARROW BLADES 


Band saw blades keep getting narrower 
(46' and 1⁄4"-wide blades are now available). 
You can use them to cut very tight circles — 
just like a scroll saw. But because they’re so 
narrow, they require more support. 
THRUST BEARINGS. Thrust bearings keep 
the blade from being pushed off the wheels 
of the band saw. Usually, I set them 1⁄4" 
behind the blade. But with narrow blades, I 
set the thrust bearings so they’re touching 
the blade or even pushing it forward 164". 
GUIDE BLOCKS. Using metal guide blocks 
is also a problem with narrow blades. 
They’re supposed to support the sides ofthe 
blade, but if they contact the teeth, they can 


quickly dull the blade. And with 1⁄6" or ¥" 
blades, there’s not much blade to begin with. 
Cool Blocks are one alternative to metal 
guide blocks (for sources, see page 31). 
These guides are made of a phenolic lami- 
nate instead of metal. So they can surround 
the blade without damaging the teeth, see 
photo atright. And they don’tcreate as much 
heat since they contain dry lubricants to 
make the blade run smoother and quieter. 
But you do have to watch for one thing. 
Cool Blocks tend to wear down. So check 
them periodically to make sure the faces are 
both flat and against the blade. (They can be 
resurfaced with a file or sandpaper.) 


EXTENDING BLADE LIFE 


Once I've selected a blade, I want to keep it 
sharp as long as possible. There are a few 
things I do to extend the life of a blade. The 
most important is to make sure the band saw 
is well-tuned. (A good reference for this is 
Mark Duginske’s Band Saw Handbook.) 

I also back the tension off the blade after 
each day’s use. (Shop Tip: Count the num- 
ber of turns it takes to decrease the tension. 
It’s easier to tension it again next time.) 

ROUND BACK. Another step I take to ex- 
tend the life of a blade is to round the back 
edge. This decreases the wear on both the 
blade and the thrust bearings. And with a 
rounded back, the blade will cut curves 


more smoothly because there aren’t any 
sharp corners to get hung up on. 

To round the back of the blade, I use a file 
or a coarse stone (sometimes called a “tun- 
ing” stone, see page 31), see Fig. 1. While the 
saw is running, file an angle on both back 
corners. Then carefully round the back. 

With smaller blades, round the back ofthe 
blade while cutting into a scrap of wood. This 
prevents the blade from being pushed offthe 
front of the band saw’s wheels. 

Safety Note: Because the stone will pro- 
duce a lot of sparks, be sure to clean the 
sawdust out of your band saw before round- 
ing the back of the blade. 


rs 


Cool Blocks give extra support to narrow 
blades. They also contain a dry lubricant, 
so the blade runs smooth and quiet. 


ROUND OFF BACK 


EDGES OF aD 


BLADES FOR RESAWING 


Recently, I came across an ad for a band saw 
blade called the “Wood Slicer.” It’s designed 
for resawing boards. The Wood Slicer is ad- 
vertised to make very smooth, fast cuts, and 
it’s said to be “extra durable.” But it costs 
$30. Since I use my band saw for resawing, I 
decided to give one a try. 

I wanted to compare it with other blades 
I'd used before (and really like) — a Lenox 
and an Olson. (Both cost about $10; for 
sources, see page 31.) To make sure I was 
comparing apples to apples, all three were 
Yo" hook tooth blades with 3 teeth per inch. 

SHOP TEST. I ran a simple (but unscien- 
tific) test. I mounted each on my Delta 14" 
band saw and set the tension to the same 
point on the tension scale. Then I resawed a 
5'-wide piece of hard maple. I timed how 
long it took to make the cut, then compared 
the finished surfaces. 

Iwas surprised with the results. All three 
blades cut at about the same rate. And the 
surface of each board was equally smooth. 

WOOD SLICER BLADES. So why does the 
Wood Slicer cost $20 more? The folks at 


Highland Hardware gave 
me some answers. (High- 
land Hardware owns the 
exclusive rights to the 
Wood Slicer.) They claim 
the Wood Slicer is manu- 
factured much better than 
other band saw blades. 

To begin with, the blade 
is made from a different 
type of steel than most 
band saw blades. This al- 
lows it to be 10% thinner than the typical 
(.025!-thick) band saw blade — without los- 
ing any ofits strength. 

They also mentioned the teeth on the 
Wood Slicer are precision set and individu- 
ally filed. This reduces the tendency of the 
blade to lead or wander. And the teeth on the 
blade are hardened differently too. 

Both Lenox and Olson harden their teeth 
by heat treating them. The teeth on the 
Wood Slicer are electronically hardened, so 
there’s no chance of tempering problems 
during the manufacturing process. 


One of the best things about the Wood 
Slicer is that Highland Hardware will stand 
behind it. Ifthe blade breaks prematurely at 
the weld (where blades usually break), just 
send it back, and they will replace it. 

CHOICES. So is the Wood Slicer worth 
$30? From the tests I did, I’m not convinced. 
Icould buy three new Lenox or Olson blades 
for the price of one Wood Slicer. And for me, 
three blades will last quite awhile. 

Ifyou do a lot of resawing, you may want 
to consider the Wood Slicer. But, I’ve always 
had good luck with Lenox blades. 
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SOME TIPS FIR OM OWI § il © P 


E Sometimes when I’m building 
a project using a dowel, I want 
the dowel to exactly match the 
rest of the wood in the project. 
The way to do this is to make the 
dowel from the same wood. 
PREPARE BLANK. To make a 
matching dowel, start with an 
oversize piece of stock. First, cut 
it about 4" longer than the de- 
sired length of the dowel. Then 
rip the blank to produce a piece 
the same width and thickness as 


Shop Notes 


SHOP-MADE DOWELS 


the desired diameter of the 
dowel (114'-dia. for the legs on 
the projects in this issue). 

Now, draw a pencil mark to- 
ward each end of the blank to 
indicate a start and stop point for 
routing the blank, see Fig. 1. 

ROUT& ROLL. To rout the 
blank into a dowel, use a round- 
over bit that’s half the desired 
diameter of the dowel. Then 
pivot the blank into the router bit 
and begin routing at the left- 


hand (start) mark, see Fig. 1. 

Run the blank across the 
router bit until reaching the 
right-hand (stop) mark, see Fig. 
2. Then pivot the piece out from 
the fence and roll it 90° to round 
over the adjacent edge, see de- 
tail in Fig. 2. 

CUT OFF ENDS. After round- 
ing over all four edges, the dowel 
will still have two square ends. 
Cut these off and the dowel is 
ready to be used. 


ROLL 90° 
BETWEEN. 
PASSES 


SLIDE WORKPIECE 
ALONG FENCE 


CUSTOM SANDING BLOCK 


E The best sanding block is one 
that matches the shape to be 
sanded. But where do you find a 
sanding block to match the 
shape of a large cove? (Like on 
the seat of the Shaker Bench.) 


A piece of: ‘Styrofoam insulation board can 
be used to sand an irregular shape. First 
cut the sanding block to rough shape. 


The solution I came up with 
was to make my own custom 
sanding block from a 114"-thick 
scrap of foam insulation board. 

SHAPE THE BLOCK. First, 
bandsaw or file the foam block to 


Smooth the shape of the sanding block by 
rubbing it across a piece of sandpaper 
stuck to the surface of the workpiece. 


rough shape, see left photo. 
Then, to smooth out the 
shape, place a piece of adhesive- 
backed sandpaper across the 
cove and rub the block across 
the sandpaper, middle photo. 


Now peel the sandpaper from the work- 
piece and stick a fresh piece of sandpaper 
on the block. Then sand the workpiece. 


|FLUTING TENONS | 


When a dowel fits tight in a hole, it 
usually scrapes off the glue as it’s 
driven home — unless the end of 
the dowel is fluted. I cut flutes us- 
ingabox-end wrench 1⁄6" smaller 
than the tenon, see drawing. 


BOX-END WRENCH 
Ve" Si THAN 
DIA. OF TENON 


SAND THE COVE. To use the 
sanding block, remove the sand- 
paper from the workpiece. Then 
stick a new piece of sandpaper 
on the coved face of the sanding 
block, see right photo. 


14 


Woodsmith 


No. 88 


DRAWING ARCS 


E Some of the most interesting 
projects have curved shapes. 
And TIl] ordinarily use a small 
compass to draw the parts of a 
curve. But for large curves (with 
a radius over 6") I'll improvise. 
LARGE ARCS. A simple beam 
compass can be made from a 
scrap piece of thin material cuta 
couple inches longer than the 
desired radius, see Fig. 1. 
Ahole toward one end holdsa 
nail thatacts as a pivotpoint. And 


anotch cut in the other end holds 
apencil for drawing the arc. 

LARGER ARCS. For larger arcs, 
I use a flexible stick as a drawing 
guide, see Fig. 2. First, locate three 
points on the workpiece. Then 
drive in a pair of small nails to indi- 
cate the desired ends of the arc. 
The flexible stick bridges the 
nails to indicate the desired crown 
(the third point) ofthe curve. 

Trace along the edge of the 
stick to draw the are. 


BENCH DOGS 


E After building the Portable 
Workbench, I added a feature of 
my larger bench — a set of 
bench dogs. (I wanted to teach 
my new bench an old trick.) 
These dogs are made by glu- 
ing a small block onto the end of 
ashort dowel, photo above. Two 
simple design details make 
hese bench dogs work great. 
SIZE. First, the blocks on top 
are less than 3⁄4" thick, see de- 
tail in Fig. 1. So they won't inter- 


fere with a hand plane or belt 
sander when working the sur- 
face of a 3⁄4"-thick board. 

SHAPE. Also, the sides of the 
blocks are slightly beveled 
(canted), see detail. This way, 
when the vise is tightened the 
workpiece won't slip out from 
between the dogs. 

Safety Note: To make the 
small blocks, start with an extra- 
long, strip. After it’s beveled, cut 
off the blocks one at a time. 


NOTCH HOLDS PENCIL 
FOR DRAWING ARC 


FLEXIBLE STICK 
DESCRIBES 
CURVATURE 


A 
Y OF ARC 
SMALL NAILS 
INDICATE 
ENDS OF ARC 


NOTE GRAIN 


PREVENTING SLIP DURING GLUE-UP 


E When edge-gluing multiple 
strips into a thick slab, the strips 
tend to slip around when they're 
clamped. (Because of the glue.) 
That’s the problem I faced when 
gluing up the seat of the Three- 
Leg Stool on page 16. 

So I came up with a way to 


keep the strips in alignment dur- 
ing glue-up. The trick involves 
cutting the pieces extra long to 
begin with, then using splines 
on the ends for alignment. 

ROUT SLOT. Start by dry as- 
sembling all the strips into a 
slab, see Fig. 1. (The pieces 


won't slip if there’s no glue.) 

Next cut a slot across both 
ends of the slab using a slot cut- 
ter in the router table. (A hand- 
held router works too.) Note: It 
doesn’t matter ifthe slot isn’t ex- 
actly centered on the ends. 

ADD SPLINE. Then glue up the 


slab with a spline in each slot, 
see Fig. 2. 

CUTTO LENGTH. After the glue 
has dried between the strips, cut 
the slab to the desired length. By 
cutting off both ends, the splines 
— and also the slots — will be 
removed, see Fig. 3. 


SPLINE GLUED 
IN EACH SLOT 
KEEPS STRIPS IN 


cee DURING GLUE-UP 


SLOTS AND SPLINES 
ARE CUT OFF 
AFTER GLUE DRIES 
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Three-Leg Stool 


Normally I don’t like surprises. 
But when working on this 
Three-Leg Stool, I got a pleasant 
one after I glued up the blank for 
the seat. 

APROBLEM. It actually started 
out as a problem. I thought the 
seat would look best if it was 
14" thick. But red oak (or any 
other hardwood for that matter) 
isnot commonly available in that 
thickness. When it comes to 
thicker hardwoods, most lum- 
beryards carry 8/4 (13⁄4" actual 
thickness) and 6/4 (154. actual 
thickness) stock. If you want 
something different, you have to 
plane it down. 

Planing 8/4 stock is easy if 
you're running it through a thickness 
planer. But the blank for the stool seat is 
wider than the bed of my planer. 

To avoid hand planing 1⁄4" offa wide blank, 


first I ripped the slab into 114"'-wide strips. 
Then I flipped the strips up on edge and 
glued them into a blank. The surprise I got 
was a highly-figured, quarter-sawn blank. 


STEP-BY-STEP INSTRUCTIONS 


SHAPE. The seat has three 
sides, all the same length. 
(There’s probably aname forthe 
shape, but I’m not sure what it 
is.) It’s sort ofa modified triangle 
— with large arcs instead of 
straight lines. 

LEGS. For strength, I also 
used red oak for the legs. You 
can start with 114"-dia. oak dow- 
els for these. But since I had 
enough 8/4 stock left over from 
the seat blank, I made my own 
dowels. For more on this, see 
page 14. 

WEDGES & FINISH. To keep the 
legs firmly in the seat, I wedged 
the leg tenons. A wedged tenon 
will hold a joint together better 
than a joint without a wedge. (For contrast, 
I cut the wedges from walnut.) 

Then for the finish, I wiped on two coats of 
tung oil, allowing 48 hours between coats. 


SEE PAGE 15 
FOR TIP ON 
DRAWING ARCS 


Q 


11⁄2" RADIUS 
CENTERED 


ON CORNER 
IS 


1 To build the stool, I started by gluing 
up a seat blank from 14"-wide strips 

Slipped on edge. Sand the blank, and then 

draw a centered baseline for a triangle. 


|- 
2 Now the third corner of the triangle 
can be located and marked. To do 
this, I used a beam compass to strike two 
arcs that intersect at the top. 


Now the shape of the seat can be es- 
tablished. I used the beam compass 


4 


set to a radius of 124%," to draw the ares. 
(Use the same centerpoints as in Step 3.) 


Next, lay out the corners of the seat. 

To get smooth, rounded corners, use 
a compass and draw a 14"-radius circle 
around each corner of the triangle. 


5 Later, to drill the leg holes at the cor- 

rect angle, you will need centerlines 
as reference marks. So complete the trian- 
gle and draw centerlines now. 


The last step to laying out the seat is 

to mark 1"-dia. holes for the legs. I 
used a compass (set for Y2" radius) and the 
same centerpoints as before. 
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USE CENTERLINES 
ON BOTH SIDES 
OF GUIDE BLOCK 


BIT GUIDE 


IF NECESSARY, 
REMOVE GUIDE BLOCK 
TO COMPLETE HOLE 


7 After the leg holes are laid out, they 
can be drilled at an angle. Position 
the drill bit guide (see bottom of page) di- 
rectly over circles drawn in Step 6. 


oS 


=~. 4s" ROUND 
IN OVER 


Because my Forstner bit has a short 

shank, I completed each hole without 
the bit guide. To do this, eyeball the angle of 
the bit the rest of the way through the hole. 


9 Once the holes are drilled, cut out the 
seat. For this, I cut just outside the 
line. Then sanded up to the line. To com- 
plete the seat, round over all the edges. 


1"-DIA, TENON 
2" LONG ~ 


LEG BLANK 
(SEE PAGE 21) 


FINISHED 
LEG 


Ise 


NOTE GRAIN 
DIRECTION 


1 Now the legs can be made. I used 

the technique described on pages 
18 to 21. After the legs are turned to shape, 
cut them to length, leaving a 2"-long tenon. 


oF cones KERF 
To make the leg joint stronger, I 


ON DOWEL 
1 wedged the tenon, refer to Step 14. 
The safest way I’ve found to cut a kerf for 
the wedge is to use a shop-made kerfing jig. 


JUST FIT KERF 
l I cut the wedges to fit the tenons 
from an oversized blank. For a 
tight fit, tilt the saw blade 3° and cut the 
wedges so they just fit the kerfs. 


ON WASTE SIDE 
OF SAW BLADE 


POSITION KERFS SO 
WEDGES ARE PARALLEL 
WITH OPPOSITE SIDE OF SEAT 


FIRST CUT 
TENONS CLOSE 
WITH HAND SAW. 
THEN TRIM FLUSH 


1 To prevent binding when cutting 

the wedges to length, I positioned 
the rip fence so wedges fall to the left side of 
blade. With a chisel, split wedges to width. 


1 Now the stool can be assembled. 
First, apply glue to tenons. Next, 
insert tenons through bottom of seat. Then 


glue and drive the wedges into the kerfs. 


15 To complete the stool, trim the 
tenoned ends flush with the seat. 
To do this, lused a hand-held router witha 
straight bit set flush to the base plate. 


DRILL BIT GUIDE 


The trick to drilling the holes for the legs in 
the Three-Leg Stool is to use a drill bit guide, 
refer to Fig. 2. The guide I made is used for 
drilling 1"-dia. holes at a 10° angle. 
Tomake the guide, start by cuttingascrap 
piece of 2x4 to length, see Fig. 1. Next, draw 
centerlines across the block. Then drill a 1"- 
dia. hole centered on the block. Finally, tilt 
the table saw blade to 10° and trim off the 
bottom edge of the block at an angle. 


FIRST: 
DRILL 1"-DIA. 


1 


SECOND: 
CUT 10° BEVEL 


ONCE HOLE 
IS STARTED, 
REMOVE BLOCK 
AND CONTINUE 
DRILLING 
THROUGH SEAT 


2 |cumeE stock & 
IS USED TO 
ESTAB i 
ANGLEIN y7 
WORKPIECE 


TO FASTEN 
BLOCK TO 


WORKPIECE 
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IPES & EIX TURES 


Routing Spindles 


Turning a perfectly tapered 
spindle on a lathe takes time. 
And turning identical spindles 
takes even more time. I figure it 
would take me a full day to turn 
the eighteen identical spindles 
needed for the Shaker Bench 
(shown on page 22). 

Instead, I built a jig that uses 
an electric hand drill and a 
router (with a core box bit) to 
turn duplicate spindles — in a 
very short time. It took me about seven min- 
utes to “turn” a 3%4"-dia. dowel into a spindle 
shaped like a tapered candle stick. (With 
very little sanding required.) 


SPINDLE JIG 


Sometimes projects just evolve. Especially 
jigs. The first version of this spindle jig was 
built for use with a block plane. 

The block plane slid across the top of the 
jig to “turn” the shape of the round spindle. 
But that went too slow — the plane had to 
remove too much waste. So to speed things 
up, I modified the jig for use with a router. 


RUNNERS & GUIDES 


The router rides this jig much like a train 
rides a pair of tracks down a hill. The router 
(the train) rides on two tapered runners (the 
rails). The runners are supported by a base 
(the track bed). And two guide blocks keep 
the router running straight. (I cut these 
parts from 3⁄4"-thick pine.) 

Since I wanted a 1⁄4" taper along the length 
of each spindle, the router has to go “down- 


hill” along the length ofthejig. To dothis,cut | | 
a 14" taper on the runners (A), see Fig. 1. 

Then the guide blocks (B) are screwed to [2] 

the runners. TAILSTOCK 


Now the runner and guide block assem- 
blies are ready to be screwed to the base 
(C), see Fig. 1. The trick is to screw the as- 
semblies down so the base of the router 
just fits between the guide blocks. 

Note: To determine how far apart the 
guide blocks should be from each other, 
measure the diameter of the base plate on 
your router and add 1⁄6". Also, when screw- 
ing the assemblies down, leave an overhang- 
ing lip at the front of the base. This lip is 
used to clamp the jig to the workbench. 


TAILSTOCK & HEADSTOCK 


The ends of the jig are enclosed by two 
blocks. The headstock (D) (like the head 
on a lathe) is at the drill end of the jig, see 


A DUPLICATING JIG. The basic idea is that 
the jig acts as a cradle to hold the dowel. The 
drill is the motor that turns the dowel. And 
the router bit does the cutting. 


Ay The router rides along a pair 

d of tapered runners. As the 
router moves down the run- 
ners, the router bit shapes the 
tapered spindle. 

LEGJIG. After building the 
spindle jig, I applied the same 
idea to a jig for duplicating the 
legs for the Bench and the 
Stool (page 16). This jig works 
just like the spindle jig. The 
main difference is the shape of 
the runners — they're humped. 

One more thing. For safety, find someone 
else to operate the drill foryou. This way you 
can keep both hands safely on the router. 


WIDTH OF 
ROUTER BASE 
PLUS 46" 


#8 x 11⁄4" Fh 
WOODSCREW 


WOODSCREW 


USE LIP TO CLAMP 
JIG TO BENCH 


ore | 
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Figs. 2 and 3. This piece has a short slot for 
the workpiece (a dowel) to rest in. 

The tailstock (E) is located at the other 
end of the jig. This piece has a shallow hole 


[3] 4 


aaa 


Te" 


drilled 
dowel. 


in it for holding the free end of the 
(Because of the friction created by 


LJ 


HEADSTOCK 


© 


4 
more t 


the spinning dowel, I used 3⁄4"-thick hard 
maple for the headstock and tailstock.) 

Shop Note: The dimensions shown on the 
headstock and tailstock are specific to the 
diameter of the spindles for the Shaker 
Bench. But you could easily modify both of 
these blocks for other diameter dowels. 

To allow for slight adjustments when set- 
ting up the jig for turning, I drilled oversized 
screw holes in the ends of the headstock and 
tailstock, refer to Figs. 2 and 3. Then I used 


screws and washers to keep them in place. 


©  w- 


WIDTH OF ROUTER’S 
BASE PLATE PLUS 146" 


Y_"-DIA. HOLE 


2a" ® 
i gj 


e" 


Se" 


We" 
© 
ayr—> 


<¢——-WIDTH OF ROUTER’‘S >} 
BASE PLATE PLUS 1⁄6" 


214" wie TAILSTOCK 
ja-a! 


>) 


14" DEEP Dp 


2 
= 


PREPARING DOWELS 


The Shaker Bench requires eighteen spin- 
dles that are 14" long. But the dowels for the 
spindles must start out a little longer (18"). 
The extra length allows enough room to 
“chuck” one end of the dowel in the drill and 
insert the other end into the jig. 

PREPARING BLANKS. To prepare the spin- 
dle blanks, first cut %'-dia. dowel rod to a 
rough length of 18", see drawing at right. 

Shop Note: Start with the straightest dow- 
els you can find. And, when mass producing 
parts like this, I’ll usually cut two or three 
extras. One of the extras is used to set up the 
jig. And the others can be used for practicing 
the “turning” technique and replacing re- 
jected spindles after they’re all made. 


AUX, FENCE 
ATTACHED TO 


Next, cut a round, 
centered tenon 
(13¢"-long) on the 
ends of each dowel, 
see box below. One 
of the tenons will be 
chucked in the drill. 
(I used a drill with a 
3"! capacity chuck.) 
Note: If you're using 
a 1⁄4" drill, you'll 


Ye"-DIA. 


18" ROUGH 


54"-DIA. 
DOWEL 


have to cut one of 
the tenons smaller in diameter so it will fit 
the smaller-capacity chuck. 

The other tenon will rotate in the shallow 
hole drilled in the tailstock, refer to Fig. 3. 


After the tenons are cut, the dowels are 
ready to be “turned” into spindles. Adjusting 
the jig and turning the spindles are ex- 
plained on the next page. 


RAISE SAW BLADE 
LENGTH IN 146" INCREMENTS 
OFTENON WHEN REMOVING 


NOTE: 
SLIDE DOWEL BACK 
AND FORTH ACROSS 
HIGHEST POINT 
ON SAW BLADE 


ees) 


ROLL DOWEL SLIGHTLY 
AND REPEAT PROCESS 


THEN RAISE BLADE 
IN 46" INCREMENTS 
UNTIL TENON IS COMPLETE 


To cut a %"-dia. tenon, start by rais- 

ing the saw blade /j4" above the table. 
Then position the rip fence to establish the 
shoulder of the tenon. 


Now slide the dowel back and forth 

across the top of the blade. What 
you're doing is removing the waste with the 
side of the teeth. 


To continue cutting the tenon, rotate 

the dowel slightly and slide it back 
across the blade. Repeat this until the end 
of the dowel has been reduced to a tenon. 
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USING THE SPINDLE JIG 


The jig (as shown here) is designed to taper 
a 3%" dowel to a diameter of 3⁄4" at one end. 
But to get the correct taper, you have to 
make some slight adjustments to the jig. 
(Shop Note: I fine tune the taper on a test 
dowel before tapering the actual spindles.) 


ADJUSTING THE JIG 


To begin the adjustment, insert a spindle 
blank in the jig, see drawing below. 
ADJUSTING HEADSTOCK. Now mount a 
core box bit in the router and lower it 1⁄4" 
below the base of the router, see Detail a. 
Then to check the alignment, place the 
router on the runners where the taper is to 
begin. (For the spindles on the Shaker 
Bench, the taper starts 44" from the shoul- 
der of the tenon, see Detail a in drawing.) 
Next, check the distance between the bot- 
tom of the bit and the dowel. If everything is 
set up right, the spindle blank should just be 
touching the router bit, and the router 


should be resting flat on the runners. If any 
adjustments are necessary, raise or lower 
the headstock. 

ADJUSTING TAILSTOCK. Now move the 
router to the other end of the runners and 
check the tail end of the blank, see Detail b 
in drawing. The bit should just touch the 
tenon. If necessary, adjust the tailstock just 
as you did for the headstock. 


ROUTING SPINDLES 


With the jig properly adjusted, you can cut a 
test spindle. 

CHUCK INTO DRILL. To do this, first se- 
curely chuck the end of the spindle blank in 
the drill. Shop Note: A variable speed drill, 
turning clockwise, works best. 

BLANK INTO JIG. With one end of the 
blank chucked in the drill, lubricate the 
other end that goes into the tailstock. (used 
paraffin wax.) This reduces friction so the 
spindle blank can spin freely. 


TURNING. The nice thing about using this 
spindle jig is it’s a simple (but noisy) opera- 
tion. It's probably best to find a friend to 
help. One person can operate the drill. Just 
about anyone can do this. It’s a matter of 
holding the drill and turning it on.) But the 
person operating the router will require a 
little more skill. (That would be you, right?) 

The idea is for the drill to begin turning 
the spindle blank. Then the person operat- 
ing the router sets the router on the runners 
(next to the drill), and moves the router 
slowly to the other end of the spindle. One 
pass, one smoothly tapered spindle. 

A note about speed. For the smoothest 
taper (that requires minimal sanding), the 
drill should turn the workpiece at a constant 
speed — about medium on most drills. And 
the router should be advanced very slowly 
(about 116" per second). Otherwise, the re- 
sult will look more like a “threaded” dowel 
than a tapered spindle, see box below. 


THE ALIGNMENT 
ON HEADSTOCK 
FIRST, THEN CHECK 
TAILSTOCK 


1 To adjust the jig, first set the depth of 

the router bit 1⁄4" below the base plate 
of the router. Then place the router on the 
runners at the drill end of the jig. 


Newt, check that the router bit is just 

touching the dowel where the taper 
begins. If adjustment is necessary, move 
the headstock up or down. 


Now slide the router down the run- 

ners to the other end of the jig. Then 
check that the bit is just touching the tenon. 
Adjust the tailstock if necessary. 


TROUBLESHOOTING 


< If your dowel ends up looking like a 
threaded screw, youre moving the router 
too fast. Move the router very slowly — but 

| fast enough so it’s not standing still (a rate 
of about 1/16" per second). 


If the dowel “chatters” as it’s spinning, > 
lower the speed of the drill slightly. If this 
doesn’t help, tape a Y,'-thick block to the 
base plate, behind the bit with carpet tape. 
The block keeps the dowel from whipping. 
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LEG JIG 


The legs for the Shaker Bench and the 
Three-Leg Stool could be turned on the 
lathe — or you could use a jig similar to the 
one for turning spindles. The only differ- 
ences between the legs and the spindles are 
their length and shape. (The legs are longer 
and fatter in the middle like a cigar.) 


THE JIG 


The leg jig works just like the spindle jig. A 
drill is used to spin the workpiece while a 
core box bit in the router cuts the shape. 

JIG DIFFERENCES. I started the leg jig just 
as I did with the spindle jig. First, the run- 
ners and the guide blocks are cut to size, 
then screwed together. Then they’re 
screwed to a base, see Fig. 1. (For these, I 
also used 3⁄4"-thick pine.) 

All the parts are longer to accommodate 
longer (24") dowels for the legs. And the 
runners have a small 14" “hump” (arc) in the 
center to produce the cigar-shaped leg. (For 
more on how tolay outan arcon the runners, 
see page 15.) 

Note: The headstock and tailstock pieces 
are also different, see Fig. 2. They have 
larger holes for supporting the larger diame- 
ter leg dowel. (And just like the spindle jig, 
I used 3⁄4"-thick hard maple for the head- 
stock and tailstock.) 

After the jig is built, the next step is to 
prepare the dowels for the legs. 


PREPARING DOWELS 


Each leg starts out as a 24"-Iong, 114"'-dia. 
dowel. (If you'd like to make your own dow- 
els, refer to page 14.) 

To prepare the dowels for the leg jig, ten- 
ons must be cut on the ends, see Fig. 3. 
Later, the smaller tenon will be trimmed off 
once the leg is cut to length. And the larger 
tenon will be used to mount the leg. 

Also, to avoid plunging the bit into the 
dowel at the start of routing the cigar shape, 
I cut a relief notch near the smaller tenon, 
see Fig. 3. 


oO 


RUNNER 


#8 x 194" Rh 
WOODSCREW 


1⁄4" WASHER 


BASE 
L 


Bees 
i OJ 2⁄4" 
war HeDTOKO | | 


A Bee WIDTH OF ROUTER’S eS 


BASE PLATE PLUS 1⁄6" 


f |a wiota OF Rourer’s__ pI 
BASE PLATE PLUS 1⁄6" 


AUX. FENCE 
ATTACHED TO 
MITER GAUGE 


CHECK AND ADJUST 
THE ALIGNMENT ON 
HEADSTOCK FIRST, 
THEN CHECK TAILSTOCK 


HEADSTOCK 


1 Before turning the legs, the jig must 
be adjusted. To do this, first set the bit 

Y," below the base plate of the router. Then 

place router in the middle of the runner. 


Now check that the bit is just touch- 
ing the dowel, and the router base is 
onthe runners. If necessary, move the head- 
stock up or down until the bit just touches. 


Next, slide the router over the larger 

tenon near the tailstock. If neces- 
sary, adjust the tailstock so there’s a 1⁄3" 
gap between the bit and the tenon. 
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HEIRLOOM PROJECT 


Shaker Bench 


This Bench isn’t built the Shaker way, but it would take a Shaker 


craftsman to notice. The biggest differences are the kinds of tools used. 


[ez always looking for a better way to do 
something. For this Shaker Bench, I started with 
the seat. The Shakers would have shaped the 
contoured seat by hand, using a scorp or inshave. But 
that’s alot of work, and unless you've had experience 
with these hand tools, it can be difficult to get a 
uniform shape. Instead, I used the table saw to 
rough-shape the profile on the seat. 

SPINDLES & LEGS. I also made the legs and spin- 
dles for this bench differently than the Shakers 
would have. The Shaker craftsman probably used a 
lathe, and no two of the pieces turned out exactly the 
same. (That’s part of the unique Shaker look.) 

But I wanted to save time and produce identical 
legs and spindles. So I made a couple of jigs to form 
these parts with a router and an electric drill. A bit 
unusual, maybe, but it produces a ready-to-use leg or 


spindle in a matter of minutes. (The jigs are shown in 
a separate article that begins on page 18.) 

DIFFERENT WOOD COLORS. There’s something 
else about different ways of working. The Shakers 
knew their woods and how to make the best use of 
various types of wood. They used a strong wood 
(such as maple) for the legs. And a softer, easier to 
shape wood (such as pine) for the contoured seat. 

Since I didn’t have to hand-shape the seat, I didn’t 
have to use a soft wood. But I still like the look of 
contrasting woods so I used cherry for the seat and 
back rest, and hard maple for the spindles and legs. 

FINISHES. To make a project less flashy looking, 
the Shakers often disguised contrasting colors of 
wood with a stain or paint. Here again, I used an 
alternative technique for finishing. It’s a technique 
that I’ve never used before, refer to page 30. 
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EXPLODED 


© BACK REST a 


SIDE VIEW 


BACK 
SPINDLE 


NOTE: Lf 
FRONT AND BACK Ua 
LEGS ARE ATTACHED 

AT DIFFERENT ANGLES 
FOR COMFORTABLE | 
SEAT ANGLE | 


OVERALL DIMENSIONS: 


[_54"L x 1814"D x 33"H ? 
PATTERNS 
NOTE: ] 
PATTERN MUST 
BE ENLARGED TO 
320% TO BRING 
UP TO FULL-SIZE 
< 714" bet 714" >< 2" > 
an LEG PATTERN Va" ee 
ae 
START OF 
} SPINDLE PATTERN ——, ne 4 
wE E 
eels 14" >| A za 
MATERIALS CUTTING DIAGRAM 
134" x 9" - 60" (TWO BOARDS @ 7.5 Bd. Ft. Ea.) 
A Seat (1) 13% x 16x 54 = yy 
B Seat Brackets (4) 1x3% x22 VA 
C Legs(4) 1% x 17 dowel 
D Stretchers (2) ¥% x 18 (rgh) dowel 
E Back Rest (1) 34x 4x54 
F BackSpindles(18) %x 18 (rgh) dowel 
==] 
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SHAPING THE SEAT 


Forthe Shakers, the seat fora bench like this 1 
would probably have been cut from a wide, 
thick slab of wood. But finding wood that 
size today is almost impossible. So for this 
Bench, I started out with two narrower 
boards. This makes it easier to shape the 
seat on the table saw. 

First, I cut the two blanks to the same 
rough size from 13⁄4"-thick stock, see Fig. 1. 
Then, to make it easier to handle, I started f x 


©. SEAT (BACK SECTION) 

21a" 34"-DEEP 
=| 2 i COVE 
| eras 


134" 
SEAT (FRONT SECTION) 


NOTE: 
SEAT SLAB IS 
EDGE-GLUED 
FROM TWO PIECES OF 
8/4 STOCK (13⁄4" THICK) 


work on the blank for the back half of the 
seat, see Fig. la. 


FRONT 


SPINDLE HOLES 
Before shaping the back half, I laid out a [2] ae a. LEEN 
series of holes along the blank for the spin- THEN DRILL HOLES TO FIT 
dles. But I didn’t mark the position of these 
holes on the workpiece right away — I |NOTE: 

started with atemplate instead. That way the [Layout 

template can be used again laterforacouple |TEMPLATE 
other operations. PLYWOOD 

LAYOUT TEMPLATE. First, rip the tem- 
plate to match the width of the area that will 
be flat along the back ofthe seat (21"), refer 
to Fig. 1a. Note: The template is cut shorter 
than the seat blank — it’s the finished length BEVELED 
of the back of the seat (53"), see Fig. 2. 

Then mark the position of the spindle 
holes on the template and drill a series of 
holes at each mark, see Fig. 2a. (The holes 
should match the diameter ofa scratch awl.) 

Next, place the template on the workpiece 
and use the scratch awl to mark the locations 
of the holes for the back spindles. 

ANGLED WEDGE. For comfort while sit- 
ting, the back spindles are installed at a 
slight angle. And to drill the holes for all the 
spindles at the same angle, I wanted to use 
the drill press. But there was a problem — 
the drill press table doesn’t tilt in the right g FOR BACK SPINDLES 
direction (front-to-back). J (SEE DETAIL) 

So instead, I bevel-ripped a wedge to the on 
desired angle, see Figs. 3 and 3a. Then this 
wedge can be used to support the workpiece 
on the drill press, see Figs. 4 and box below. 

Now the holes can be drilled for the spin- PESE 114" Fh WOODSCREW 
dles, see box below. (SEE BOX BELOW) 


DRILLING HOLES IN LONG STOCK 


You need about five hands to balance ane 1 SENI PrATOEM 
heavy workpiece on the drill press table. Es- = 

pecially when drilling angled holes. So be- VETIK PEYWOOD 
fore drilling the holes in the back half of the 
seat, I made a support platform and bolted it 
to the drill press table, see Fig. 1. 

Start with a piece of 3⁄4"-thick plywood 2" 
longer and wider than the workpiece. Then || 
screw a short fence at the back edge of the 
platform. After attaching a beveled block to 
the platform, the angled holes can be drilled 
with two hands, see Fig. 2. 


MARK CENTERLINES 
ON WORKPIECE 
AND TEMPLATE =! " 


œ, BEVELED SUPPORT 


wee BLOCK A 
Mi T 2 
il ee AL + 

RIP PIECE OF 2x4 214" 


AT 8° BEVEL TO SUPPORT 


WORKPIECE WHILE 
DRILLING ANGLED HOLES. 


NOTE: 
CUT PLATFORM 2" 
LONGER AND WIDER 
THAN PIECE TO BE DRILLED 
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I didn’t make the layout template just for 
marking the position of the spindles. There 
was another reason — the template can be 
used when setting up the table saw for cut- 
ting a cove on the seat blank. 


CUTTING THE COVE 


To set up for cutting the cove, first adjust the 
` height of the blade to the desired depth of 
the cove (8"), see Fig. 5. 

Then, place the template on the saw table 
on the outfeed side of the blade and adjust 
the miter gauge angle to 56,° see Fig. 5. This 
determines the width of the cove (for a 10"- 
dia. saw blade). 

GUIDE FENCE. Now, with the back edge of 
the template touching the front tooth of the 
blade, clamp a long, straight guide fence to 
the saw table, see Fig. 6. 

SECOND GUIDE FENCE. When the guide 
fence is clamped in place, lower the saw 
blade and clamp a second guide fence to the 


other side of the workpiece, 
see photo at right and Fig. 7. 
Position this fence parallel to 
the first so the distance be- 
tween the two is equal to the 
width of the workpiece (834"). 
CUT COVE. While cutting the 
cove, the drilled side of the slab 
(the spindle side) should be 
against the upper guide fence. 
Shop Note: Cut the cove in 
multiple passes. Start with the 
blade 1⁄6" high and then raise 
the blade 1⁄6" between passes. 
Safety Note: Use apush stick 
to keep your hands clear of the 
saw blade as the end of the slab 
passes through the blade. 
OUTFEED SUPPORT. A word about bal- 
ance — since the slab is long and awkward 
to handle, there must be some additional 
support for the piece as it leaves the saw 


ADJUST 
MITER 
GAUGE 


PLACE LAYOUT 
TEMPLATE ON 
SAW TABLE 


NOTE: FRONT TOOTH OF BLADE 
TOUCHES TEMPLATE 


CLAMP BOARD TO 
SAW TABLE ALONG 
EDGE OF TEMPLATE 


It’s easier to cut a cove on a long workpiece with a pair 
of guides. And a platform (with a support leg) clamped 
between the guides keeps the piece from tipping down. 


table. If you don’t have an outfeed table, 
clamp a piece of plywood between the two 
guide fences to “lengthen” the saw table, see 
photo. This will catch the slab and support it 
as it extends off the end of the saw table. 


FIRST: 
PLACE WORKPIECE 
AGAINST FIRST 
GUIDE BOARD 


JOINING THE SEAT HALVES 


After the cove has been cut on the back sec- 
tion of the seat, the front section can be 
shaped. This shape is actually an extension 
of the cove on the back section. 

But first the two sections of the seat (A) 
are edge-glued together, see Fig. 8. 

TEMPLATE. The shape ofthe seat is shown 
in a scale drawing on page 23. But I didn’t 
draw this shape directly on the workpiece. 
Instead, I first enlarged the shape and made 
a template from the enlargement. 


To do this, have the drawing on page 23 
enlarged 320% at a copy shop, or re-draw the 
shape full-size onto a piece of grid paper. 
Then transfer the shape to a piece of scrap 
plywood (at least 1%" thick). Finally, cut the 
template to rough shape and sand it smooth. 

Nowtransfer the shape from the template 
to the ends of the seat, see Fig. 8. 

SET UP TABLE SAW. Now the template can 
be used as a set-up gauge for cutting the 
shape on the front half of the seat, see Fig. 9. 


“ BOARD TO TABLE, 
CREATING "CHUTE" 
FOR WORKPIECE 


The actual shaping is done with a stacked 
dado blade in the table saw. 

First, the blade is tilted to match the angle 
of the curve (8414°), see top drawing in Fig. 
10. Then the fence is moved until the inside 
edge of the blade aligns to the desired area 
of cut. (Set up to start shaping where the 
cove shape “blends” into the flat shape.) 

CUT & MOVE. After each pass, use the tem- 
plate to adjust the position of the rip fence 
and the height of the dado blade, see Fig. 9. 


TILT DADO BLADE TO 
ALIGN UNDER TEMPLATE 


MOVE FENCE AND LOWER 
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BLADE FOR SUBSEQUENT CUTS 
SHOULD NOT __ 
TOUCH TEMPLATE ` i 
NOTE: USE TEMPLATE AS A GUIDE FOR 
FOR SHAPING SEAT (SEE FIG. 10) MAKING ADJUSTMENTS BETWEEN CUTS || 
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SMOOTHING THE SEAT 


When the top side ofthe blank is shaped, the 
seat should now look a bit more inviting to 
sit on. But there's still a sharp corner at the 
front. Before cutting off this corner, rip the 
seat to finished width, see Fig. 11. 

Then knock off the square corner with a 
bevel cut on the table saw, see Fig. 11a. 

PLANE & SAND. The benchis beginning to 
look more sculpted. But there’s still a series 
of ripples running the length of the blank 
where the dado cuts didn’t quite align. 

To smooth out the seat, I used a hand 
plane, just like the Shakers would have, see 
Fig. 12. (I used a low-angle block plane.) 
Plane the entire length of the seat, starting 
at the cove and working toward the front. 

Shop Note: For the most consistent shape 
while planing, use the pencil marks on the 
ends of the seat as a visual guide. And the 
best way to tell when to quit planing is to use 
your hand — feel the surface of the seat to 
check for dips and ridges. 

When all the bumps are gone, sand the 
surface of the seat smooth, see Fig. 13. 


LZ 
USE Rs: 
PENCIL LINE \ 
ON ENDS . 


AS DEPTH 
REFERENCE =~ 


= 


Z 
a HAND PLANE 
FOR SHAPING 


SMOOTH 


SECOND CUT 
> TRIMS OFF 
CORNER 


TILT BLADE 
TO 45° 


USE 
CUSTOM 
SANDING 
BLOCK FOR 
SANDING COVE 
(SEE PAGE 14) 


USE FLAT 
SANDING BLOCK 
FOR FRONT OF SEAT 


CUTTING OFF THE ENDS 


After the top of the seat is smooth, the ends 
of the bench can be shaped next. And like 
most Shaker designs, the simpler the better. 

TEMPLATE. When it came time to lay out 
the shape on the ends of the seat, I had a 
certain look in mind. Then I noticed that the 
template I used for the top ofthe seat wasjust 
about right, see Fig. 14. 

At first I thought I would cut the ends to 
match the shape ofthe template. But I didn’t 
like the look of a big “bump” sticking out at 
the back of the seat. So I modified the shape 


of the template to “flatten” the area at the 
back, see Fig. 14a. 

KERF & SABRE SAW. After drawing the 
shape of the modified template on the ends 
of the seat, the ends can be cut to shape. 
Note: This also cuts the blank to length. 

The easiest way to shape the ends of the 
seat is to use the sabre saw. But to keep the 
blade from bending when cutting such thick 
stock, first I made a series of short relief cuts 
at right angles to the pencil line, see Fig. 15. 

Then, these short cuts can be connected 


14 | First: 
MARK DISTANCE 


Wa" 
FROM CENTERLINE 282 


NOTE: 


MODIFIED TEMPLATE. 
LAY OUT AND 
ON EACH END ‘CUT FROM 
BOTTOM OF SEAT 


SEAT TEMPLATE 
(MODIFIED) 


Ta" 


CUT OFF BACK “HUMP” 


with a smooth cut that follows the line. 

SAND SMOOTH. The blade of the sabre 
saw will leave some “ripples” on the ends of 
the seat. To remove these and smooth the 
curves, I used a hand drill with a sanding 
drum, see Fig. 16. Shop Note: A drill guide 
(such as a Portalign) helps to keep the ends 
square to the faces. 

ROUT COVE. There’s one more decorative 
detail involved in shaping the seat. It’s sim- 
ply a small cove that’s routed all around the 
lower edge, see Fig. 17. 


SECOND: 
USE SABRE 
SAW TO CUT 

JUST OUTSIDE 
PENCIL LINE 


DRILL GUIDE 
KEEPS ENDS 


SMOOTH AND 
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USING SANDING DRUM 
LIN ELECTRIC DRILL 


SANDING 
DRUM 


ROUT COVE 
AROUND 
BOTTOM EDGES 
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SEAT BRACKETS 


Joining legs to the seat of a bench can pre- 
sentsome problems. Thereare two things to 
be concerned with — strength and comfort. 
But the solutions aren't complicated. 

BRACKETS. There’s a lot of stress on the 
legs of a bench. If they’re not securely at- 
tached to the seat, the whole bench can wob- 
ble, or the legs can even snap off. So on this 
Shaker Bench, I added blocks to increase 
the strength of the leg joints. 

The seat brackets (B) start out as a 1"- 
thick piece of stock (again I used cherry), 
see Fig. 18. Then the brackets are cut to 
finished dimensions. Note: Cut the rectan- 
gular blocks so that when they're attached 
later, the grain will run parallel to the grain 
on the seat, see photo at right. 

ANGLED HOLES. The seat brackets add 
strength to the leg joints. And angled holes 
in the blocks allow the legs to be spread out 
under the seat. This adds stability. 

By drilling a steeper angle for the back 
legs, the seat will tilt slightly to the back, 


refer to the Cross Section on 
page 23. This makes the bench 
more comfortable to sit on. 

Drilling holes atan angle can 
be almost impossible if the ta- 
ble on your drill press doesn’t 
tilt. But you can get the same 
result by keeping the table flat 
and tilting the workpiece, refer 
to Fig. 19. 

For the holes in the seat 
brackets, I did this by resting 
the brackets on blocks that 
were beveled to the desired an- 
gle, see Fig. 19a. 


A rectangular block strengthens each leg joint. First, 
an angled hole is drilled on the drill press. This guides 
an electric drill that completes the mortise for the leg. 


ROUT COVES. After the an- 
gled holes have been drilled in the seat 
brackets, a cove can be routed around the 
bottom edges. This matches the cove routed 
earlier on the seat, but I routed these coves 
on the router table, see Fig. 20. 

ATTACH TO SEAT. Now the seat brackets 
can be screwed to the seat. Note: The 


eee 
>w 
S See 


1"-DIA. HOLE 


brackets are positioned an equal distance 
from the centerline of the seat, see Fig. 22, 
and 3⁄4" from the edges, see Fig. 21. 

After the brackets have been glued and 
screwed to the bottom of the seat, I used the 
angled holes as a guide for drilling the mor- 
tises into the seat, see Fig. 22a. 


ANGLE BLOCK 
FOR BACK LEGS 
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END VIEW 


USE COMBINATION SQUARE 
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SEAT BRACKETS TO 
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BRACKETS AS DRILL GUIDE 
FOR COMPLETING LEG MORTISES 
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LEGS & STRETCHERS 


To make the legs for a bench, the Shakers 
would have used a lathe. But I wanted all the 
legs to be identical, so I shaped them from 
dowels using a shop-madeijig, see the article 
beginning on page 18. Shop Note: On the 
legs, I also cut flutes on the ends of the ten- 
ons, see Fig. 23. To do this, refer to page 14. 

STRETCHERS. After the legs (C) have 
been shaped, they can be dry-assembled 
into the seat, see Fig. 23. Thisis to test the fit 
of the tenons, and also to measure for the 
stretchers (D). The stretchers are cut from 
a %''-dia. dowel rod, see Fig. 24. 

I used the router table with a core box bit 
to rout a round tenon on the ends of each 
stretcher, see Fig. 24a. (This is similar to the 
procedure shown for the table saw on p. 19.) 

CUT OFF BOTTOMS. Before assembling 
the stretchers and legs, I cut the bottom off 
each leg so the bench would sit flat on the 
floor. To do this, place the bench on a large, 
flat surface. (I used a door on the floor.) 

Next, scribe around the bottom of each 
leg to indicate where the legs should be 
trimmed, see Fig. 25. Then remove the legs 
and trim off the ends. (I labeled the legs so 
they wouldn’t get mixed up later). 

ASSEMBLE LEGS & STRETCHER. Before the 
legs can be attached to the seat, a mortise 
must be drilled in each leg to accept the 
stretcher, see box below. 

After the mortises are drilled, the stretch- 
ers can be glued into the legs, and the legs 
glued into the seat, see Fig. 26. 


NOTE: 
TURN LEGS ON 
A LATHE, OR 
USE THE JIG 
ON PAGE 21 


"-DEEP 
MORTISE 


DRAW LINE 
AROUND 
EACH LEG 


SPACER 
(SEE DETAIL a.) 


SPACER LIFTS 
PENCIL TO MARK 
AT HIGHEST POINT 


FIRST: 


~» GLUE STRETCHER 


INTO LEG 
MORTISES 


DRILLING INTO ANGLED LEGS 


| SECOND: 
GLUE LEGS 
INTO SEAT 
BRACKETS 


WHILE GLUE 
1S STILL WET 


Drilling a mortise in opposite legs for a con- 
necting stretcher can be a problem. First, 
the mortises must be drilled the same dis- 
tance from the floor, and they should be di- 
rectly across from each other. 

DRILL GUIDE. The system I came up with 
uses a pair of runners that rest on the floor 
between the front and back legs, see Fig. 4. 
When the drill is held between the legs, the 
bitis “aimed” by a guide block. The result is 
a mortise in the correct location on each leg. 

I started by cutting the runners to fit 
across the legs, but short of the desired (6") 
height of the mortises, see Fig. 1. Then I 
clamped the runners around the legs. 

Next, cut a guide block to ride between 
the runners on a pair of “wings,” see Fig. 2. 
Finally, drill a hole through the guide block 
the same diameter as the tenon on the 
stretcher. Then mark the bit when it reaches 
the desired depth of the mortise, see Fig. 3. 

DRILL MORTISES. To drill the mortises for 
the stretchers, first insert the drill bit 
through the hole in the guide block, then fit 
the block between the runners. 


[2] 


"-DIA. 
HOLE 


SEE 
DETAIL a.| 


CROSS SECTION 
GUIDE BLOCK 


3"-DIA. 
DRILL BIT 


USE TAPE TO 
MARK “STOP” 
POINT ON 
DRILL BIT 


GUIDE BLOCK 
“AIMS” DRILL BIT 
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BACK REST 


After the legs and stretchers are attached to 
the seat, I started work on the back of the 
bench. This consists of a back rest con- 
nected to the bench with tapered spindles. 

CUT BACK REST. The back rest tops off the 
Shaker Bench and secures the tops of the 
back spindles. 

First, cut the back rest (E) to finished 
width and length from a piece of 3⁄4"-thick 
stock, see Fig. 27. 

Then, to “blend” the back rest in with the 
seat of the Bench, I trimmed an angle off 
each end, see Fig. 27a. 

Next, sand a radius on all four corners. (I 
used a drum sander in the drill press.) 


plea MARKS 


___ SPINDLE HOLES | 


The back spindles start out as extra-long 
pieces of %"-dia. dowel rod. For a more 
graceful look, the dowels are tapered from 
the bottom (thick) end to a thinner top ("- 
dia.) end, see Fig. 29. (See page 18 for this.) 

After the dowels have been tapered, cut 
the spindles (F) to finished length by cut- 
ting off both ends, see Fig. 29. 


MORTISES. Now lay out a series of mor- 
tises on the back rest to accept the 
spindles. To do this, I used the 
same template I had used earlier to 
lay out the holes along the back of the 
seat. First, align the centerline on the 
template with a centerline drawn 
on the back rest, see Fig. 27. 

Then transfer the marks 
for the locations of the mortises 
from the template to the bottom edge of 
the workpiece. 

Now the mortises can be bored in the 
back rest, centered on the thickness of the 
workpiece, see Figure 28. 


SPINDLES & FINAL ASSEMBLY 


Shop Note: It’s easier to insert the spin- 
dles into the seat (A) if the bottom (thick) 
ends are lightly chamfered, see Fig. 29a. 

RE-USE TEMPLATE. There’s one last use 
for the layout template. First, enlarge each 
hole in the template to %'-dia. Then rip the 
template in half, see Fig. 30. Now the tem- 
plate can help align the spindles, see Fig. 32. 


SEE | PAGE 18 FOR DETAILS 
ON TAPERING SPINDLES 


Shop Note: A guide 


fence attached to the drill press helps hold 
the workpiece upright while drilling. 


INSTALL SPINDLES. To install the spin- 
dles, first glue them into the holes in the 
back rest, see Fig. 31. Then, glue them into 
the holes in the seat. Note: Because the spin- 
dles aren’t tapered at the bottom ends, they 
can be “bottomed out” in the holes. 

FINISH. To see how I finished the bench, 
refer to the article on the following page. 


TWO-PIECE LAYOUT TEMPLATE HELPS 
ALIGN SPINDLES WITH HOLES IN SEAT 
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Finishing the Bench 


When the Shakers 
built a piece of furni- 
ture out of different 
woods, they usually 
stained it or painted it 
with milk paint. The 
goal was simple. 
Make the woods look 
the same so the piece 
wouldn’t draw atten- 
tion to itself. 

With this Shaker 
Bench, I decided to 
use a stain too. But I wanted to highlight the 
differences between the darker cherry and 
the lighter maple — not hide them. 


STAINING CHERRY 


I don’t usually stain cherry. It may be a pale 
pink or salmon when you're working with it. 
But as cherry is exposed to light, the wood 
darkens naturally to a rich reddish-brown. 
(This takes anywhere from 6 to 12 months 
depending on how much sunlight it gets.) 
With the Shaker Bench, I wanted to speed 
up the aging process so the contrast be- 
tween the two woods could be seen right 
away. And staining also evens 


non-toxic. This stain had the best “aged” 
cherry color of any stain I’ve seen. And it left 
the grain both clear and consistent. 


STAINING THE BENCH 


I stained the seat and the back rest before 
assembling the Shaker Bench. That way I 
didn’t have to tape the spindles or worry that 
the stain would bleed under the tape. 

PRECAUTIONS. I took a couple of precau- 
tions before staining. One was to sand all the 
parts up to 320-grit sandpaper. This helps 
the cherry to accept the stain evenly across 
the face and the end grain. 


marks can be a prob- 
lem. So to extend the 
drying time, I lightly 
misted the wood witha 
spray bottle of water 
before applying the 
stain. Then I squirted 
on the Liquitex stain 
and wiped it in with a 
cloth, see photo. 

I worked one large 
section at a time, start- 
ing with the concave 
section on top. From there I stained the flat 
section (with the holes). Then the edges, 
and finally, the bottom. 

The best time to even out lap marks and 
light areas is while the stain is still wet. For 
this, Iuse the same rag as I used for staining, 
but lightly dampened with additional stain. 
And to avoid swirl marks, I always wiped the 
stain with the grain — notin circles. 


TOP COAT 


A stain doesn’t protect the wood. It only 
changes the color. So after the Shaker 
Bench was assembled, I applied a top coat. 
Note: Whenever you use a 


out any differences in the cherry 
between the lighter sapwood 
and the darker heartwood. 
STAIN PROBLEMS. One prob- 
lem with staining cherry is that 
there aren’t many stains avail- 


Cherry stains don’t usually look 
like naturally-aged cherry. 
But I found a gel stain that does. 


water-based stain, be sure to give 
the stain time to dry completely 
before applying a top coat. 
ARM-R-SEAL. I use oil/ure- 
thane finishes a lot. They’re sim- 
ply wiped on, and the excess 


able that look like naturally-aged 
cherry. They’re either too red or too dark. 
Another problem with staining cherry is 
that it can end up with dark blotches. But the 
problem really isn’t the stain. It’s the grain. 
The grain in cherry can be wavy. As the 
wavy grain turns up towards the surface of 
the board, it becomes end grain. This can 
result in a beautiful, highly-figured work- 
piece. But when stained, this figured grain 
often looks like blotches. That’s because end 
grain soaks up stain like a sponge — becom- 
ing darker than the wood around it. 
GELSTAINS. So how do you solve these 
problems? Gel stains are one solution. 
They're thicker than other stains (about the 
consistency of pudding). This means the 
end grain can’t soak it up as quickly. The 
stain doesn’t penetrate the wood as deeply, 
butit penetrates more evenly. The result isa 
consistent color and less blotching. 
ACRYLIC WOOD STAIN. After testing sev- 
eral gel stains, I found one I liked: Liquitex 
Acrylic Wood Stain (see next page). It’s a 
transparent stain that’s water-based and 


I also took another simple precaution. (I 
tend to be very careful when it comes to fin- 
ishing a project.) I plugged the holes in the 
seat, see photo above. I did this to keep the 
stain from seeping in and preventing the 
glue from bonding when I glued in the spin- 
dles. (But since the stain is thick and dries 
quickly, I doubt that you’d have any prob- 
lems if you left the plugs out.) 

RAISING THE GRAIN. Using a water-based 
stain also requires another step before you 
begin — you have to raise the grain. 

When wood gets wet, the loose fibers 
stand up like whiskers. So you have to “pre- 
wet” the project, and then lightly sand offthe 
whiskers before using a water-based stain. 

I wiped both the seat and rail with a damp 
rag. Then after the wood had dried, I lightly 
sanded the surface again with 320-grit paper. 
Don't sand too much, or you'll expose new 
fibers and have the same problem again. 

APPLYING THE STAIN. At this point, the 
cherry is ready to be stained. I found the 
Liquitex stain dries very quickly, and lap 


wiped off. For the Shaker Bench, 
I wanted to use General Finishes’ Arm-R- 
Seal because it has a higher percentage of 
urethane and hardens to a protective shell. 

APPLYING THE TOP COAT. It’s best to ap- 
ply an oil finish in several thin coats. Again I 
worked in large sections, but this time I used 
a foam brush. (You can use a rag.) Then I 
wiped it off with a clean rag almost immedi- 
ately, always wiping with the grain. To allow 
both sides ofthe seat to expand and contract 
evenly with changes in humidity, finish the 
bottom of the seat too. 

Note: Ifyou find the oil is sticky when you 
wipe it off, it has already started drying. Sim- 
ply add more oil and wipe it off immediately. 

When the first coat of Arm-R-Seal had 
dried overnight, I applied a second coat. Af- 
ter it was dry, I lightly sanded the surface 
with 400-grit sandpaper (to smooth out the 
bumps) and followed up with one more coat. 

Once that dried, I felt that the Bench had 
enough protection, but was a little glossier 
than I wanted. So I lightly rubbed out some 
of the gloss with 0000 steel wool. 
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Sources 


PORTABLE WORKBENCH 


A hardware kit with all of the 
parts to build the Portable Work- 
bench (shown on page 6) is 
available from Woodsmith Pro- 
ject Supplies. 

Note: You will need to cut the 
dowels, hinges, and threaded 
rodin the kitto fit. The wood and 
plywood needed to build the 
workbench are not included in 
the kit. 

e (4) Piano Hinges, 11%" x 18", 
Brass Plated with Screws 

(4) Magnetic Cylinder Catches 
with Strikes and Screws 

e(6) Draw Catches, Brass 
Plated with Screws 

e (1) 1"-Dia. Dowel, 36" Long 
(For Bench Dogs and Cross 
Dowels) 

e (2) "Dia. Dowels, 3" Long 
(For Handwheel Handles) 

e (1) %" Threaded Steel Rod, 
36" Long 

e (2) 34" Cap Nuts, Brass 

e (2) 34" Flat Washers 

e (2) 3g" Lock Nuts 

e (6) Nylon Spacers, 3⁄4" Inside 
Dia., 1" Outside Diameter 

e (2) 3⁄4" Threaded Inserts, Steel 

e (2) 6d Common Nails 

e (8) #8 x 34" Fh Woodscrews 

e (16) #8 x 1" Fh Woodscrews 

e (26) #8 x 11⁄4" Fh Woodscrews 

e (14) #8 x 2" Fh Woodscrews 

W88-788-100 Portable 

Workbench Hardware 


SHAKER BENCH 


There isn’tany special hardware 
needed for the Shaker Bench 
shown on page 22. Sometimes, 
though, it can be difficult to find 
large diameter dowels in differ- 
ent woods. (I used maple for the 
Shaker Bench and red oak for 
the Three-Leg Stool on page 16.) 

There’satechnique shown on 
page 14 for making your own 
dowels on the router table with 
square stock. But if you would 
prefer to purchase dowels in a 
variety of woods, they’re avail- 
able from the “Mail Order 
Sources” listed below. 


BAND SAW BLADES 


A number of band saw blades 
are mentioned on page 13. 
Listed below are some catalog 
sources for band saw blades. 

To find a local dealer of Lenox 
band saw blades call American 
Saw at 800-628-3030. For Olson 
blades call 203-792-8622. For 
Wood Slicer blades call High- 
land Hardware at 800-241-6748. 

The Cool Blocks and band 
saw blade tuning stone men- 
tioned in the article are available 
from the sources listed below. 

For more information about 
band saw blades and tuning upa 
band saw, I would recommend 
The Band Saw Handbook by 
Mark Duginske. It’s available 
from the catalogs listed below. 


ote: Prices subject to change li 
after October, 1993. | 


FINISHES 


On page 30 there’s an explana- 
tion about how I finished the 
Shaker Bench. The key thing 
was finding a stain that would be 
close in color to“aged” cherry. I 
found a product at an art supply 
store that does as good a job as 
any I’ve seen. It’s called Liquitex 
Wood Stain. This is a water- 
based gel stain. One 4 oz. bottle 
was enough to stain the seat and 
back rest of the Bench. 


Woodsmith Project Supplies 
is offering the Liquitex Wood 
Stain (Cherry only). 
W88-4003-060 Liquitex 
Cherry Stain........ $4.79 per 4 oz. 

After the stain dried on the 
Shaker Bench, I applied two 
coats of General Finishes’ Arm- 
R-Seal satin top coat to the whole 
bench (both the maple and the 
cherry). It’s a durable oil and 
urethane finish. 
W88-4003-620 Arm-R-Seal 
Oil and Urethane Top Coat 
(Satin) ... „$9.95 quart 


ROUTER BITS 


A variety of router bits are 
needed to build the projects in 
this issue. 

All of the necessary bits can 
be ordered from Woodsmith 
Project Supplies. (Note: Order 
the shank size to fit your specific 
router.) 

These bits are all high-quality 
and carbide-tipped bits. They’re 
the same bits used in the 
Woodsmith shop. 
W88-1514-811 4" Round- 
Over Bit (4" shank) .......$23.95 
W88-1512-821 1" Round- 
Over Bit (4" shank) ....... $26.95 
W88-1514-817 34" Round- 
Over Bit (4" shank) ....... $24.95 
W88-1512-826 3⁄4" Round- 
Over Bit (" shank) ....... $25.95 
W88-1512-835 34" Round- 
Over Bit (14" shank) ....... $44.95 
W88-1514-126 34" Cove Bit 
(CAUShan ke) aiis $29.95 
W88-1514-721 14" Core 
Box Bit (4" shank) ......... $21.95 
W88-1512-730 1⁄2" Core 
Box Bit (4" shank)......... $25.95 
W88-1514-885 Flush Trim 
Bit 0" shank) erener $15.95 
W88-1512-887 Flush Trim 


Bit (⁄%" shank)... „$17.95 
W88-1514-170 Chamfer Bit 
(Yq" Shank) eee 921.95 
W88-1512-175 Chamfer Bit 
CAVS NANK) Eserin $23.95 


W88-1514-381 V-Groove Bit 
(%4" shank) „$23.95 


MAIL ORDER SOURCES 


Similar hardware and supplies may be found in the following 
catalogs. Please call each company for a catalog or information. 


Constantine’s 
800-223-8087 
Workbench Hardware, 
Dowels (%", 1"), Router 
Bits, Band Saw Hand- 


Garrett Wade 
800-221-2942 
Band Saw Blades, 
Cool Blocks, Tuning 
Stone, Band Saw 


Cool Blocks, Tuning 
Stone, Band Saw 
Handbook, Router Bits 


Woodworker’s Supply 
800-645-9292 


book Handbook, Router Bits Workbench Hardware, 
Cherry Tree Toys, Inc. Trendlines Dowels (1',1'%"), Band Saw 
800-848-4363 800-767-9999 Blades, Band Saw 


Dowels (%", 1", 1%"), 
Band Saw Blades 


Dowels (%", 1", 14%"), 
Band Saw Blades, Cool 


Handbook, Router Bits 
The Woodworkers’ Store 


: Blocks, Band Saw ote 
Highland Hardware es j 612-428-3200 
800-241-6748 Handbook, Router Bits Workbench Hardware, 
Wood Slicer Band Saw Woodcraft Dowels (%", 1"), Bana 
Blades, Cool Blocks, Tun- 800-225-1153 Saw Blades, Band Saw 


ing Stone, Band Saw 
Handbook, Router Bits 


Workbench Hardware, 
Band Saw Blades, 


Handbook, Router 
Bits, General Finishes 
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Final Details 


Shaker Bench 


PN 
Sa 
A Tothe Shakers, this was aprojectforhandtools nique. The table saw is used in place of hand tools 
and a lathe. But it can be built to look the same for shaping the contoured seat. And the tapered 
with a table saw and router. It’s all in the tech- legs and spindles are “turned” with a router jig. 
Three-Leg Stool Portable Workbench 
< gO? a CIEN a 

A For stability, the legs of this Stool are installed A The top of this Portable Workbench is also a 

at an angle. And for strength without hardware, vise. The jaws can clamp a narrow workpiece on 

they're joined to the seat with wedged tenons. edge, or a wider piece lying flat between “dogs.” 
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Shop Apron 

This is one shop apron that can 
stand up to hard use. It’s made from 
heavy-duty, 18 oz. cotton canvas. 
The edges are reinforced with white 
canvas piping that’s sewn with nylon 
thread. All the stress points are 
reinforced with bar tacking. 

The Woodsmith Shop Apron has 
three deep pockets at waist level and 
three chest pockets across the top. 
It’s hunter green with a white 


Woodsmith logo. One size fits all. 


Shop Apron 
B7-701-201.......66. $14.95 


100% Satisfaction Guarantee 
If for any reason you're not completely 
satisfied with anything you purchase from 
Woodsmith Project Supplies, just return 
it for a replacement ora full 100% refund, 
whichever you want. No questions asked. 


Woodworker’s 
Rule No. 602 


This handy pocket size rule (6" x 
34") is ideal for double checking 
measurements and setting the 
depth of a cut. Numerals are 
positioned vertically in the center 
of the scale for easy reading from 
both edges. The black graduation 


Woodworker’s 
Rule No. 121 


This is an exceptional 12" rule — 
designed just for woodworkers. The 
front can be read left-to-right or 
right-to-left. On the back is a 
center-finding scale and a 42" 
scale. The rule is finished with a 
special seven-step process that 
creates a non-reflective satin finish 
so it’s easy to read in any kind of 
light. The black graduation marks 
are photochemically etched into 


Master ‘Try Square 


A try square that’s just the right size 
— large enough to lay outa line 
across most boards, yet small enough 
to fit comfortably in your shop 
apron pocket. 

The blade is solid brass alloy, 
6%! long and 14" wide. It’s 
guaranteed square within 0.002" for 
the length of the blade and on both 
sides of the blade. The handle is 
North American Juaram wood. 


marks are etched into the body. the tempered steel body. re | ag et $44.95 
Woodworker’s Rule No. 602 Woodworker’s Rule No. 121 
BIO barise $9.95 B7-7OU-A121. css icssd $16.95 
-e 
Specifications: Specifications: Specifications: 
Woodworker’s Rule No. 602 Woodworker’s Rule No. 121 Master Try Square 


Hardened steel, Rockwell 52, C-scale. 
Photochemically etched markings. 


O A RAAR DA eens 6" 
s ce mei as AA N OA KA 
MELKIS. o SE He han tw car's 0.040" 


Graduations (fr.) ... 146" Vertical Reading . 
(Left and right edges read the same.) 
Graduations (bk.) ...%2" Vertical Reading 
(Leftand right edgesread thesame.) 


Using the Woodworker's 


Uh pM 


Rule No. 121 


MAA 


there's no way to read it wrong. 


Hardened steel, Rockwell 52, C-scale. 
Photochemically etched markings. 

lengthen ek 12" 
WU TCLE a eis thane is Syrah pe ar grate le 
«+ - 0,040" 
Graduations (front). . 146" Left-to-Right 
Nee GO r Vg" Right-to-Left 
Graduations (back) . . Y%4a" Left-to-Right 


Yg" Centering 


Accuracy: Guaranteed to be accurate 
inside and outside within 0.002" over the 
length of the blade. 


. « Juaratw wood 
Solid brass alloy 
Blade Length. . . 6%" (Outside handle) 
Blade Length. . . . 5%" (Inside handle) 
Blade Width............ 1" 


a TE 
* This rule is especially handy when 
setting a table saw rip fence. With a Left- 
to-Right and a Right-to-Left scale with 


identical markings opposite each other, 


+ To use the Center-Finding Scale, align 
the rule so the same measurement appears 
on the left and right side of the “0”. Then 


the “0” indicates the exact center of your 
workpiece. 


+ To measure the exact width of a board, 
hold a block of wood against one-edge and 
push the end of the rule against the block. 
For precise measurement, use the i 
Y2" scale on the back of the tule. 


Woodsmith 4 
Custom Binder l 


This handsome binder has all the features x 
you expect to find in a quality binder: 
+ Pocket inside for storing notes. 

* Sheet lifters to protect your issues. 

+ Padded leather-like vinyl cover. 

* Clear label sleeve for issue numbers } 


Corduroy Cap 
Keep the sun out of your eyes 
and the sawdust off your hair 
with the Woodsmith Cap. Made 
from heavy corduroy, it’s ideal 
for both summer and winter 
wear. Embroidered with the 
Woodsmith logo. Made in 
U.S.A. One size fits all. 
Available in three colors. 


Coffee Mug 


For office, shop, or kitchen table, this 
heavy ceramic cup holds 10 oz. of 
coffee or your favorite beverage. The 
Woodsmith logo is silk-screened on 
both sides of the cup. 

Each mug comes individually boxed. 
It makes a great gift for any 
woodworker. The Woodsmith mug is 
available in two colors: hunter green 


on spine. (Pre-printed and blank 


labels included.) 


* The Woodsmith logo gold-embossed 


on the front cover and on the spine. 


The Woodsmith Custom Binder 
is available in two sizes: 
Standard: 1" snap rings that 


Corduroy Cap with tan logo, or eggshell white with Ee AA 
B7-701-401 Red.....$7.95 green logo. ee 

Extra Large: 144" snap rings 
B7-701-402 Blue. . . . $7.95 Coffee Mug that hold 2 years’ issues. 
BI-1O1-403 Green...87-95 | B7-701-301 Greens r... 


B7-701-302 White. . 


Expiration Date 


Signature required if using credit card. 


B7-701-910 Standard Binder. . . .$7.95 
B7-701-920 Extra Large Binder. .$8.95 


(Order 2 or more binders and 
take $1 off the price of each.) 


1 orti Woodsmith Order By Phone: 
Toll Free: 1-800-444-7002 
PROJECT SUPPLIES Hours CST: (Mon - Fri) 7AM - 7PM 
Remove devel fom font cover ane place here. Order Bye ene to: 
ti ` s E 
If label is Seta fill in No. 3 below. Hilli@ut Orden Horm iBelows Des Moines, IA 50304 


Item No. Qty. 


Item Description 


Price Each | Total Price 


Bra? age) aan 
Home Business 
May we please have both telephone numbers so that we may 
reach you with any questions about your order — Thank you! | 
| 
| 
Ship To: | 
(lf different Recipient's Name 7 
from above 
te i Company Name (if applicable) 
if label ts 
missing.) 
Address Apt. No. 
Isthisagift? City State Zip 
OYes ONo ( ) 
Phone No, at this address 
gi Merctandlse 
| 0 aie ota 
Method of O Personal Check O Money Order Enclosed Packing, Shipping, & aes 
4 Payment: Payable to Woodsmith. bas Guaranteed Delivery Charges ei he 
OCharge to my credit card: (Circle one) aes Merchandise Total: Add: 
LL L l 7 L O L pasas Saa eo RA EA oe *Jowa residents add 5% 
Account No. (fill in all digits shown on your card) Cr oe Ain Se Ree ees $5.50 Sle LOER 
N yk ie ee ae s dise total. 
MeS Prices effective through 09/93. 


KEY: W36A-01FD 


